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Robert G. Thompson an d Willi d m n 1C d © pi jp i* 
speak from experience when they say; 


“At U, S. Steel, teamwork, companionship, 
mutual assistance and a healthy 
working atmosphere are traditional.” 



Robert G. Thompson, Di vision (thief, 
and William A. Knepper, Research 
Technologist, Raw Materials Engi¬ 
neering, Applied Research Labora¬ 
tory at Monroeville, Pa., are typical 
of the teamwork and working con¬ 
geniality developed among the em¬ 
ployees of United States Steel. 
Mr, Knepper is today Mr. Thomp¬ 
son's assistant. They work side by 
side, as do thousands of other engi¬ 
neers and scientists, in the develop¬ 
ment of I heir projects. 

Mr. Thompson graduated with a 
B.S. degree in CheinicaJ Engineering 
in 1941. He served in World War II 
for 45/2 years as an officer In the II. S. 
Army in anti-aircraft artillery, at¬ 
taining the rank of Major. Upon re¬ 
lease from the Army, Mr. Thompson 
took a year of graduate work and 
acted as all instructor in chemical 
engineering for six months. In 1947, 
he was awarded an M.S. degree in 
Chemical Engineering. 

In February, 1947, he entered the 
employ of U. S. Steel as technologist 
at the Applied Research Laboratory. 
In February, 1950, he was promoted 
to Supervising Technologist for a 
number of chemical engineering 
problems. In December, 1951, he was 
elevated to the position of Research 
Technologist, or Acting Assistant 
Division Chief of all chemical engi¬ 
neering research. In February, 1952, 
lie was made Assistant Division 
Chief, and in January, 1954, lie was 
promoted to his present post. 

Mr. Knepper received Iris B.S. in 
Chemical Engineering in June, 1949, 
Prior to graduation, he spent thirty 
months as a pilot and flying instruc¬ 
tor in the Army Air Corps, where he 
attained the rank of Second Lieu¬ 
tenant. During tire summers of 1947 


MR. KNEPPER 

and 1948, he worked in analytical 
chemistry at the Applied Research 
Laboratory, 

In September, 1949, he was em¬ 
ployed as a Junior Technologist at 
this laboratory. Promoted four times 
during his last six years’ employment 
here, lie is now Assistant Division 
Chief. 

If you are interested in a cJiaJJeng- 


MR, THOMPSON 

ing and rewarding career with 
United States Steel, and feel you can 
qualify, get in touch with your place¬ 
ment director for additional informa¬ 
tion. We shall be glad to send you 
our informative booklet, Paths of 
Opportunity, on request. Write to 
United States Steel, Personnel Di¬ 
vision, Room 1(552, 525 William 
Perm Place, Pittsburgh 30, Pa. 
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Weapons Systems Responsibility 


The jet Propulsion Labora¬ 
tory is a stable research and 
development center located 
north oj Pasadena in the 
foothills oj the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas. 

The Laboratory is staffed by 
the Calijornia Institute of 
Technology and develops its 
many projects in basic re¬ 
search under contract with 
the ll.S. G overntnent. 


In the development ot guided missile 
systems, the Jet Propulsion Laboratory 
maintains a complete and broad respon¬ 
sibility. From the earliest conception to 
production engineering—from research 
and development in electronics, guidance, 
aerodynamics, structures and propulsion, 
through field testing problems and actual 
troop use, full technical responsibility rests 
with JPL engineers and scientists. 

The Laboratory is not only responsible for 
the missile system itself, including guid¬ 


Opportunities open to quali¬ 
fied engineers oj 11.if. citizen¬ 
ship, Inquiries now invited- 


JOB OPPORTUNITIES 
IN THESE flELDS NOW 


ance, propulsion and airframe, but for all 
ground handling equipment necessary to 
insure a complete tactical weapons system. 



MECHANICAL, ELECTRICAL, 
CHEMICAL AND 
AERONAUTICAL ENGINEERING 


One outstanding product of this type of 
systems responsibility is the "Corporal," 
a highly accurate surface-to-surface ballis¬ 
tic missile. This weapon, developed by JPL, 
and now in production elsewhere, can be 
found "on active service" wherever needed 
in the American defense pattern. 

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor¬ 
tunity provided for original research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important positions open for 
qualified applicants for such interesting 
and challenging activities. 


With Special Applications in these Fields... 

TELEMETERING, RADIO AND INERTIAL GUIDANCE, 
COMPUTER DEVELOPMENT, OPERATIONS RESEARCH 
AND SYSTEMS ANALYSIS, STRUCTURES, DYNAMICS, 
PROPULSION, CERAMICS, METALLURGY 
AND SOLID STATE PHYSICS. 


JET PROPULSION LABORATORY 


A DIVISION Of CALIFORNIA INSTITUTE OF TECHNOLOGY 


CALIFORNIA 
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(Is out (hi? month an ex¬ 

plosion on ifie upper Seward Glacier 
in Alaska This is a man-made ex¬ 
plosion, set oik hy gjaeiologmal re¬ 
seat (Tier; front Caltech. who measure 
the thickness of the ice by recording 
the artificially-generated nates re¬ 
flected from the rock floor beneath 
the glaeier. 

This summer, Caltech glaciolog¬ 
ists will he making these studies its 
conjunction with scientists front all 
over the world, as part of the re¬ 
search program of the international 
Geophysical A ear. which starts on 
July L 

The U.8. program during the Geo¬ 
physical Year will cover 13 fields of 
research. Work in each of these fields 
is being directed by Technical 
.Panels. On these panels are five Cal¬ 
tech scientists who, on pages 8-17 of 
this issue. teJJ the story of Caltech’s 
participation in the JG\ program. 

The five: Hubert P. Sharp and 
Frank Press i Glaciology) ; William 
H. Pickering (Earth Satellite Pro¬ 
gram): Seth B. Nicholson (Solar 
Activity>; and if. V. ISeher (Cos¬ 
mic Bays). 
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HISi * sealed" TURQUOISE DRfluum 


are your pencils 
as sharp as 
your perspectives 


Efficiency reaches the vanishing point when * -- 

you work with an inferior pencil—but hits 
a new high when you pick up an Eagle 
TURQUOISE. This is the drawing pencil that 
ranks first with professionals, and these are 
the reasons: 1. It gives you uniform grading 
(17 scientific formulas guarantee exactly the 
blackness you want—from every pencil, every time!). 

2. It takes a strong non-crumbling needle point 

that stays sharp for line after long line of unchanging width 

3. You get inimitable smoothness—thanks to Eagle's 
exclusive "Electronic" graphite. TURQUOISE makes 
your perspectives look sharp—and you, too! 


PENCILS. 
LEADS AND 
HOLDERS 


are the largest-selling in the United States / 


WRITE FOR FREE SAMPLE Turquoise 
wood pencil and Cleantex Eraser, 
naming this magazine—or buy any 
of these drawing instruments from 
your favorite dealer. 


TURQUOISE DRAWING PENCILS: With 10 0 % ®"Electronic" graphite. 17 grades, 6B through 9H 


ENGINEERING AND SCIENCE 











o the engineer wit In 
bent for research.,, 



WHIRLING WET AIR with tornado speed, AiResearch 

water separator wrings it dry...makes sure no vapor enters aircraft 
cabin from the air conditioning system. 


The Garrett Corporation operates 
under the principle that the units and 
systems which we research, design 
and produce must be the best of their 
kind. 

That’s why we need forward-look¬ 
ing engineers. Stimulating assign¬ 
ments in the work you like best are 
only part of what we offer. We pay a 
premium for ability. You'll work 
with the finest research and labora¬ 



tory facilities at your disposal... 
live in the most desirable areas in 
America — California, Arizona, the 
East Coast. Financial assistance and 
encouragement will help you con¬ 
tinue )our education in the graduate 
schools of fine neighboring universi¬ 
ties. 

All modern U.S. and many foreign 
aircraft are Garrett equipped. We 
have pioneered such fields as refrig¬ 
eration systems, pneumatic valves 

coi«fl»oiKjnriovi 


and controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computers and 
controls. 

We are seeking engineers in all 
categories to help us advance our 
knowledge in these and other fields. 
Send resume of education and ex¬ 
perience today to: Mr. G. D. Bradley 


98S» S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES • AIRESEARCH MANUFACTURING, PHOENIX • AIRSUPPLY 
AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 

JUNE, 1957 5 







...on science and impossibility 


“Scientific knowledge is derived from observations of 
the world. Our imaginations, however, are not bounded 
by tl iis constraint —we can easily imagine physical non¬ 
sense. Not everything is possible. We sometimes get tbe 
opposite impression because new scienlific discoveries 
force us to rnodily an old theory, and give rise lo new 
and unexpected possibilities. But tbe point is that the 
old theory was verified for some class of physical phe¬ 
nomena, and a domain of validity was established. Tbe 
new theory however radically it may differ from the old 


one in its conceptual basis, must always agree with the 
old theory in the predictions it makes for that class of 
phenomena. Despite the greater generality of quantum 
mechanics, Newton’s laws still apply to macroscopic 
objects. Parity is still conserved for tbe strong inter¬ 
actions. Tbe old impossibilities still remain. Within tbe 
limits defined by the impossibilities, there is plenty of 
room lor man s inventiveness to operate. In fact, tbe game 
is even more challenging that way.” 

«—Richard Latter, Head of the Physics Division 


THE HAND CORPORATION, SANTA MONICA, CALIFORNIA 

A nonprofit organization engaged in research on problems related lo national security and the public interest 
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CALTECH AND THE 1GY 


The Internationa] Geophysical Year— 
the largest joint enterprise ever undertaken by scientists 
—gets under way on July 1, 1957. From then until 
December, 1958, over 5,000 scientists from more than 50 
nations will carry out synchronized observations 
of the earth s crust and core, of its oceans and glaciers, 
and of the activities of the sun and the atmosphere. 

This concentrated 18-month examination 
of our planet is expected to produce the equivalent 
of 20 ordinary years of scientific research. 
In the United States, the IGY program covers 13 specific 
areas of research—each controlled by a 
Technical Panel of scientists, under the administration of 

the National Science Foundation. 
Each panel has representatives from almost every 
major university and research institute in the country. 

Caltech men are serving on the 
Technical Panels of Cosmic Rays, the Earth Satellite 
Program, Glaciology, Solar Activity, and Seismology 
and Gravity. On the following pages, five of these Caltech 
scientists, who are directing specific IGY research 
projects, describe the part the Institute will play in 
the Internationa] Geophysical Year. 
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Robert P. Sharp, professor 
of geolog) arid chairman of 
the division of geological 
sciences, is a member of the 
IGYs Technical Panel on 
Glaciology , 


by ROBERT P. SHARP 


CALTECH AND THE 1GY 

GLACIOLOGICAL RESEARCH 


B Y CllU.DMSTANCP and tradition, ice occupies a 
prominent place among subjects to be studied dur¬ 
ing the forthcoming International Geophysical Year. 
Twice before, various nations of the earth ha\e joined 
in similar coordinated scientific efforts known as Polar 
Years which were demoted to investigations of ice-in¬ 
fested arctic regions. During the first Polar ^ ear, 1881- 
1882, the II. S. Army sent a detachment of 24 men to 
northern PUesmere Island for purposes of exploration 
and observation. Only f> returned from this tragic expe¬ 
dition. lii the second Polar Tear, 1930-31, Alfred Weg¬ 
ener Jed a German scientific party to Greenland. At the 
cost of his own life, lie established the German station 
KismiUe near the center of Greenland’s ice sheet and 
produced the finest study made on that huge body up to 
the present decade. 

Since much of the field activity of IGT focuses upon 
the Antarctic, it is natural that ice continues to be a sub¬ 
ject of major interest. In truth, it can’t be avoided. Fully 


99 percent of the Antarctic continent is ice-covered. Some 
85 percent by area and 90 percent by volume of the 
wmrld’s landborne ice lies on this south polar continent 
and contiguous islands. The surrounding seas support 
floating ice shelves and a heavy ice pack. 

Now, a stevedore in Hong Kong, a tycoon on Wall 
Street, or a bather on the beach at Acapulco may all 
regard the Antarctic ice mass as too remote to be of much 
interest. Actually, they, and indeed much of the world’s 
population, can be seriously affected by the behavior 
of this body. If it were all melted tomorrow, a world¬ 
wide sea-level rise conservatively estimated at 200 feet 
would occur. This would convert Florida to a few small 
islands and would solve the problems of congested traf¬ 
fic in New York City. 

An objective of IGY Antarctic glaciological research 
is to place this estimate on a firmer basis by determining 
the volume of the Antarctic inland ice. Its area, already 
known to be something in excess of 5,000,000 square 
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.miles, vill be mure accurately deter'wiped by geographi- 
caJ explorations, air photography, and geodetic measure¬ 
ments. The great unknown is thickness. The floss Ice 
Shelf has been sounded in a. number of places, but since 
it is largely afloat, this is no help in the present problem. 
Measurements of depth have been made near the edge of 
the inland ice in only two small areas, and. though valu¬ 
able, these data are wholly inadequate for volume cal¬ 
culations. 

Previous estimates of mean and maximum thickness 
for the Antarctic ice sheet are judged to be much too 
low. These estimates have been unduly influenced by ihe 
predominance of observations in West Antarctica, an 
area of high rugged terrain and thinner-than-average 
glaciers. The bulk of Antarctic ice probably lies under 
the great East Antarctic dome, which is now known to 
attain an elevation of at least 13.000 feet. Owing to U.S. 
preoccupation with establishment: of a South Pole sta¬ 
tion, the Russians have inherited the interior of East 
Antarctica. If they are successful in establishing their 
bases and in carrying out the proposed scientific pro¬ 
grams, East Antarctica may yield some of the most sig¬ 
nificant results of the IGY operation. 

Ice thickness 

A guess is ventured that ice under the East Antarctic 
dome will prove to be in excess of 14,000 or 15.000 feet 
thick. It is also anticipated that IGY investigations by the 
11 nations now' proposing to occupy some 37 bases in 
Antarctica will establish a mean thickness for the entire 
ice sheet of more than 5,000 feet. This is a considerable 
boost over the 2,000 feet now commonly cited and u.-ed 
in calculations. Ice thickness will he measured by the 
usual commercial seismic exploration techniques, which 
involve the recording of artificially generated waves re¬ 
flected from the rock floor beneath the ice. Earthquakes 
are to be recorded at a few Antarctic stations, and, if 
some of proper size and location occur during IGY, they 
may afford another means of arriving at a figure for 
average ice thickness. These methods are more fully 
explained by Frank Press in a companion article. 

Now, the more important question facing our steve¬ 
dore, tycoon, and bather is the possibility that enough 
Antarctic ice will melt to cause a significant sea-level 
rise within the near future. A one-foot rise would he 
embarrassing and a 10-foot rise catastrophic. Melting of 
25 to 35 feet of ice from the entire surface of the Ant¬ 
arctic ice sheet would raise worldwide sea levels by one 
foot, and this amount of melting currently occurs on 
glaciers in other parts of the world in a few years. We 
have little basis for estimating the potential for such an 
occurrence in the Antarctic, but studies during IGY of 
accumulation, wastage, ihe micrometeoroloeical factors 
affecting these processes, and the past history of fluctua¬ 
tions in ice volume will help immeasurably in evaluating 
the possibilities. 

Wastage of Antarctic ice occurs at present by melting, 
evaporation, wind erosion, and calving in the form of 
icebergs. This last may be lire most important, but it is 


not particular)} sensitive to climatological change. Wind 
drilling ol snow into the sea is relative]} minor. There¬ 
fore. it looks as though melting and evaporation are the 
only wastage processes likely jo he much influenced 1.,-. 
climatological change. The Antarctic is so cold that a 
considerable warming of the environment could occur 
without notably increasing melting and evaporation. In 
fact, one currently popular theory bolds that an increase 
of temperature in the Antarctic would produce an ex¬ 
pansion of the ice rather than a shrinkage, owing to the 
increased snowfall resulting from greater water vapor 
content in the atmosphere. This is entirely possible, hut 
it loo remains a speculation until more is known about 
Antarctic accumulation, wastage and the controlling 
meteorological factors. Recent scare headlines concern¬ 
ing the possibility of a disastrous rise of sea level within 
the next few decades overlook the difficulties of increas¬ 
ing the wastage of Antarctic ice. A warming of the atmo¬ 
sphere may actually cause a fall of sea level. 

Evidence of former fluctuations in volume of the Ant¬ 
arctic ice sheet will be carefully studied with ihe aim of 
relating them to climatic fluctuations of identifiable type 
and magnitude. The history of the ice sheet for the past 
500 to 1.000 years will Ire read in part from cores from 
deep drill holes, in this study the oxygen-isotope re¬ 
searches of Caltech’s Sam Epstein will play a major role. 
Epstein, associate professor of geochemistry, and his 
colleagues, have shown that the annual layers of accu¬ 
mulation in snow and ice on glaciers can be identified 
by the differences of oxygen-isolope ratios i'0 ,s /0 3 ' i ) 
which reflect lire temperalure at which precipitation oc¬ 
curred. This relation, plus the fact that secular variations 
in relative temperalure are indicated by these ratios, will 
show whether colder or warmer periods in Antarctic his¬ 
tory have resulted in an increase or decrease of net ac¬ 
cumulation. 

Ice packs and glaciers 

Many other phases of glaciological researcli will Ire 
pursued in the Antarctic and on other parts of the globe 
by the more than 50 nations participating in IGY. The 
Arctic will come in for its share of attention and con¬ 
siderable work is planned for the ice pack covering the 
north polar sea, both by the U.S. and Russia. The large 
islands of old thick ice within this pack will he of special 
interest, partly because of their possible strategic use. A 
Caltech crew will be engaged in del ailed studies of the 
Blue Glacier in the Olympic Mountains, Washington, 
with the objective of determining ihe mechanical be¬ 
havior and flow laws of that ‘'plastic’’ rock, ice. as it 
exists in such natural bodies. 

The IGY is designed primarily lo yield coordinated 
studies of various geophysical phenomena particularly 
those for which synchronous observations in a number 
of widely separated localities are especially valuable. 
The behavior of the earth's many ice bodies is related to 
worldwide conditions, and IGA glaciological research 
is designed to determine what these conditions and rela¬ 
tions are. 
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/• lulit. Press- professor of 
geophysics. h a ineiuhn uj 
the JC } (.oirtiiieiitul Com¬ 
mittee (u/licit is in charge 
of overall planning of all 
research projects on this 
continent). and is also vice- 
president of the Technical 
Panel on Glaciology. 



CALTE C H AND THE IGY 

ANTARCTIC 

SEISMOLOGY 

by FRANK PRESS 

10 


O iNE 1 INDEX of the tremendous activity in. the geo¬ 
physical sciences during the International Geophys¬ 
ical Year is the program in Antarctic seismology. During 
JGY there will he more first class seismograph stations 
in Antarctica than in all of South America. As many as 
five or six seismic field parties, using the best, portable 
apparatus available from the petroleum industry, will be 
sounding the barren wastes of Antarctica, determining ice 
thickness and identifying the rocks beneath the ice. 

The Antarctic seismology program has been organized 
with three specific problems in mind: Determination of 
(1) ice thickness, (2j the nalure of the Antarctic cont¬ 
inent and, (3) the seismic geography of the Southern 
Hemisphere, with particular attention to Antarctic 
regions, 

Geophysicists are very much interested in the “water 
budget” of the earth, particularly in the partitions of 
water between the oceans and continental ice sheets. The 
proportion of water locked in ice sheets is a variable 
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qucUiiit) which JiolJi jfllt'i.-it and affect* gqrldwide cli¬ 
matic v aria I ions. Sea-level change* of the order of *ev- 
eral hundred feet are associated with advance* and re¬ 
treat* of continental ice sheets. Jl is not surprising that 
much eflort will go into the, determination of ice thick¬ 
ness in Antarctica so that reliable estimates of ice volume 
can be made. 

Field parties from the United States. Great Britain, 
the Soviet Union and France will make long traverses in 
tractor trains equipped with portable seismic equipment. 
Using techniques not unlike those employed in petroleum 
exploration, measurements of travel lime of explosion¬ 
generated sound waves reflected from the ice-rock inter¬ 
face will be interpreted in terms of ice thickness. Three 
American parties under Albert P. Crary, chief glaci¬ 
ologist of the Antarctic expedition, will make traverses 
radiating from the Little America, South Pole and Byrd 
stations. A fourth airborne, party will make spot measure¬ 
ments in areas inaccessible to ihe other teams. 


Ice thickness 

A novel approach to the ice thickness problem will 
also be attempted. The Antarctic ice sheet, bounded as 
it is by air and rock, forms an efficient elastic wave guide. 
Earthquake-generated elastic wave pulses are dispersed 
by propagation through the wave guide in a predictable 
manner, depending on ihe elasticity of the ice and rock 
and the ice thickness. Records from the half-dozen newly 
established Antarctic seismograph stations will furnish 
the basic dispersion data from which ice thickness can 
be obtained. An advantage of this method is that average 
ice thickness for the region between earthquake and seis¬ 
mograph station is obtained, in contrast to the point-by¬ 
point determinations of the field party. A serious defect 
in the method — and one which may render it useless — 
is its dependence on the occurrence of a suitably placed 
earthquake during IGY operations in Antarctica. 

Information on the nature of the Antarctic continent 
is a major target of tire Antarctic program. Some indi¬ 
cations of the ice-buried topography will be revealed 
by the seismic field traverses. Of particular interest is 
the occurrence of buried mountain ranges, and indica¬ 
tions of land elevations below sea level, as were found 
in Greenland. The underlying terrain will be examined 
by recording explosion-generated sound waves refracted 
through the materials of which it is composed. In this 
way, occurrences of unconsolidated rocks, sedimentary 
rocks, and igneous rocks beneath the ice will be charted. 

The extent and continuity of the Antarctic continent 
will be examined, using recently discovered seismic 
waves guided by channels limited to the earth’s con¬ 
tinental crust. Channel waves have many features in 
common with ‘‘whispering gallery” sounds sometimes 
observed at the base of architectural domes. Known as 
Lg waves, these earthquake-induced vibrations reveal 
by their presence or absence whether or not the path be¬ 
tween earthquake and seismograph station is continuous 
or interrupted. Thus, the unlikely possibility that Ant- 
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The extent and continuity of the Antarctic continent wilt 
he examined, using these recently discovered seismic 
waves known as Lg waves. 


arctica is composed of a number of islands, rather than 
a single continental mass, will be examined. The struc¬ 
ture of the earth’s crust in Antarctica will be compared 
with that of other continents. The manner of adjustment 
of the Antarctic crust to the ice load will he revealed by 
observations of gravitational acceleration together with 
land elevation and ice thickness. 

Most of the world’s seismograph stations are located 
in the Northern Hemisphere. The precision of earthquake 
determination* in the Southern Hemisphere *ufler* as a 
result of this distribution. Many basic question* remain 
unanswered and await the flow of data i’joiq the newly 
established Antarctic stations. The details of the closure 
of the southern portion of the cireum-Pacjfic earthquake 
belt require more accurate epicentei determination*, 
especially for the smaller shocks. Suggested connections 
of the Pacific belt with Atlantic and Indian Ocean earth¬ 
quake belts have yet to be verified. The fact that earth¬ 
quakes mark submarine mountain chains raises the inter¬ 
esting possibility of discovering new mountain belts in 
the poorly charted southern oceans from the location of 
epicenters. The presence or absence of earthquakes in the 
Antarctic interior is diagnostic of the broad geological 
picture. It may well be that a new species of tremor 
associated with motions in the ice sheet will be recorded 
by the seismograph stations. It is not surprising that 
seismology will be a major effort of IGY operations in 
Antarctica. 


Caltech and the Antarctic program 

Staff members in Caltech’s Division of Geological 
Sciences have been actively involved in the planning of 
the Antarctic scientific program. The Caltech Seismo- 
logical Laboratory is responsible for the training of 
personnel and the design of equipment for the Knox 
Coast seismograph station in Antarctica. The seismo¬ 
graphs have been especially designed to detect Lg waves, 
and ice-guided waves. The instruments are particularly 
sensitive in order to detect the numerous small earth¬ 
quakes w'hich might ordinarily pass unnoticed. This is 
necessary to ensure the recording of a sufficient number 
of earthquakes in the short time available for operations. 

It is not an unusual role for earth scientists to par¬ 
ticipate in the opening of a new region for exploration 
and exploitation. Perhaps the ICY effort presages such 
an era for Antarctica. 


JUNE, 1957 
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CALTECH AND THE I GY 


PROJECT VANGUARD 

— The Earth Satellite Program 


by WILLIAM H, PICKERING 


O NE OF THE MOST widely known projects in the 
international Geophysical Year is the Earth Satel¬ 
lite Program, '‘Project Vanguard.” This project is a 
responsibility of the Naval Research Laboratory in Wash¬ 
ington, D. but in view of the widespread scientific 
implications of the program it was almost inevitable 
that Galtech should have some association with the 
project. 

Direction of the project falls naturally into two areas. 
The development of tfie rocket vehicle to put the satel¬ 
lite on its orbit is a responsibility of the Department of 
Defense and has been given to the Navy. The scientific 
program associated with the experiment is directed by 
the IJ.S. National Committee through its Technical Panel 
on the Earth Satellite Program. 

The scientific program for the satellite experiment has 
evolved primarily around the experience of those groups 
which have been active in the upper atmosphere research 
program of the past ten years. In January, 1956, a sym¬ 
posium held at the University of Michigan resulted in 
some 30 papers proposing scientific experiments to be 
performed on a small satellite. During 1956 these pro¬ 
posals were studied by the panel, and, as a consequence, 
a set of experiments for the first six satellites has grad¬ 
ually evolved. 


The first experiment is a measurement of the tem¬ 
perature of the orbiting vehicle. This will establish 
the environment in the vehicle and the extent to which 
it has been possible to control temperature fluctuations. 
Data for this experiment will also give information on 
the albedo or reflecting power of the earth. 

A second experiment associated with the satellite en¬ 
vironment is a measure of the effect of small meteoritic 
particles. It is proposed to make a portion of the satel¬ 
lite pressure-tight, and to observe whether this section 
develops a leak due to penetration by a meteorite. It is 
also proposed to place a resistive coating on the outer 
shell, to determine whether this coating is worn away by 
erosion from micro-meteorites. 

Other experiments on the early satellite flights will 
include measurements of the Lyman-alpha radiation from 
the sun and the cosmic ray intensity above the atmo¬ 
sphere, as measured with a Geiger counter. An attempt 
will also he made to measure the magnetic field of the 
earth at satellite altitudes with the hope that some infor¬ 
mation may be obtained as to the presence of current 
sheets above these altitudes. 

A satellite experiment has been proposed by Caltech. 
This involves contributions from the campus, the Mount 
W ilson Observatory and (he Jet Propulsion Laboratory. 
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W. H. Pickering, director of the Jet Propulsion Laboratory, in on the Technical Panel of the Earth Satellite. Program. 


It would completely instrument one of the vehicles. The 
primary experiments would be. first, a measurement of 
the cosmic ray intensity with one of the cosmic ray ion¬ 
ization chambers developed by Dr. H. V. Neher, pro¬ 
fessor of physics; and second, a photometer experiment 
proposed by Dr. William Baum, staff member of the 
Mount Wilson and Palomar Observatories, which would 
measure the integrated light coming from different parts 
of the sky. A set of filters would allow the measurement 
to be made at different wave lengths. An analysis of the 
data may be of value in distinguishing between different 
cosmological models. For many years the astronomers 
have wanted to be able to mount a telescope on a satel¬ 
lite in order to view the sky from outside the earth’s 
atmosphere. This experiment of Baum’s is a first step 
in this direction, and is the only truly astronomical 
experiment proposed for the IGY satellite. 

The instrumentation for these experiments will be 
provided by the Jet Propulsion Laboratory and will 
include JPL’s Microlock communication system to trans¬ 
mit the data back to the earth. The Microlock system 
is an exceedingly sensitive phase-locked communication 
technique which allows the on-board satellite transmitter 


to be of very low power and low weight. With a radiated 
power of 30 milliwatt*, then- will be no difficulty in 
tracking the satellite and receiving the transmitted data 
over ranges of several thousand miles. The transmitter 
will weigh about two pounds, including its battery for a 
lifetime of two months. Because of the restrictions in 
weight of the satellite vehicle, it is very essentia] to 
miniaturize all of the satellite equipment as much as pos¬ 
sible. Total weight of the Vanguard satellite is limited 
to 20 pounds. 

The Jet Propulsion Laboratory has been interested in 
satellite problems for many years. Shortly after the war 
the Laboratory prepared a number of reports on satel¬ 
lite orbits and associated rocket problems. At the time 
when the IGY satellite was under consideration, each of 
the Services was invited to make a contribution to the 
project. The Army submitted a proposal in which the 
Laboratory played a very significant part. Microlock, 
which has proved to be exceedingly valuable in many 
applications, was essentially an outgrowth of this study. 

The Caltech experiment is not at present scheduled for 
one of the early satellites, but it is hoped that there will 
be an opportunity to carry it out in the near future. 


JUNE, 1957 
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CALTECH AND THE )GY 

SOLAR 

OBSERVATIONS 

by SETH B. NICHOLSON 


D AILY SOLAR observations have been made at the 
Mount Wilson Observatory for the last 50 years. 
This daily record of activity on the sun has been im¬ 
proved as better instruments became available, and has 
been made more complete as it became evident what 
solar features were the important ones to watch. 

The daily solar observations, which supplement spe¬ 
cific research programs, constitute a volume of data 
about the sun that can often be used to check new theo¬ 
ries without waiting for the accumulation of future data. 
These records consist of various kinds of solar photo¬ 
graphs and visual observations of the intensity and 
polarity of the magnetic fields in sunspots. 

The daily photographic program begins with photo¬ 
graphs of the solar surface made with a 6t/2'inch image 
at the 60-foot focus of a tower telescope. The photo¬ 
graphs, of very short exposure, are taken through yellow 
color filters to minimize the blurring of the image due 
to the unsteadiness of the earth’s atmosphere. 

In addition to the photograph made for ourselves, a 
second one is taken for the II.S. Naval Observatory to 
supplement the daily photographs made by them in 
Washington. D.C. Next, spectroheliograms using the red 
light of hydrogen are made of each sunspot group, with 
the fiVg-inch image. These are made in the early r morning, 
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belore heal waves i rum the earth cause blurring of the 
image, hater, spectroheliograms of the whole disk are 
made with a 2 inch image in the light of hydrogen and 
calcium. Three negatives of each kind are taken, one of 
them being exposed simultaneously with an image made 
by monochromatic light from ihe continuous spectrum 
near these lines. The 2-inch image of the sun is then 
blacked out by a metal disk and spectroheliograms are 
exposed long enough to record the high hydrogen clouds 
ail around the sun. 

Photographic flare patrol 

When this program is completed, an automatic photo¬ 
graphic Hare patrol is begun. This consists of somewhat 
underexposed spectroheliograms taken every 80 seconds. 
These are just dense enough to outline the sun and the 
ordinary bright flocculi hut they show the brighter Hares 
conspicuously. The flare patrol uses a 1-inch solar image 
on d5-nuo film. 

While the flare patrol is operating, the magnetic fields 
in the sunspots are observed at the 150-foot focus of the 
other tower telescope. Here the solar image is 17 inches 
(430 mm) in diameter and even small spots can be 
observed individually on the slit of the spectrograph. 
To make certain the right data about sunspots is re¬ 
corded. the observations are written on a drawing—the 
spots being traced directly from the solar image pro¬ 
jected on white paper. The heliographic latitudes and 
longitudes of the spot groups are read from a card on 
which the projected meridians and parallels of latitude 
have been drawn, and are recorded on the drawing of 
the spot groups, along with the magnetic data. 

With remote controls, the mirrors at the lop of the 
tower are turned to move the solar image so that each 
spot is centered in turn on the slit of the spectrograph. 
The observer notes the displacement and sign of the 
polarization of the components of a spectral line affected 
by the magnetic field in each spot and records the polar¬ 
ity and field strength of the sunspot on the drawing. 
Since this program was started, 12,000 such records have 
been made. 

This observing program will be continued much as in 
the past during the International Geophysical Year, and 
will become a part of its intensified cooperative solar 
observing program. The routine program using the large 
solar images is now usually made just after sunrise, be¬ 
cause that part of the day is most likely to have a good 
observing condition on Mount Wilson. During the IGY 
this program will be repeated in the late afternoon to 
check ihe continuity of changes in solar activity, and to 
supply data at a time of the day when solar observations 
are not possible at more eastern stations. The last photo¬ 
graphs of the sun will Le made here just as observing is 
starting in Japan, Australia, and India. 

A new magnelograph is now installed in the 150-foot 
tower on Mount Wilson and will be in daily operation 
soon. This instrument will record the minute magnetic 
fields over the sun’s surface, and around sunspots, that 


are too weak to be detected by the usual visual method. 
Jt is essentially a duplicate of the one that has been Meed 
b) Di>. Harold and Horace Babcock at the Hale Ob¬ 
servatory in Pasadena for the past four years. Alan) 
improvements have been incorporated in the new equip¬ 
ment on Mount Wilson and it will he ready for daily 
recording during the JGY. The results obtained with it 
will also he reported to ihe IGY communications centers. 

Except for ihe emphasis on additional observing in 
the late afternoon, the program on Mount Wilson during 
the JGY will he changed very little. The principal change 
will be in the reporting of results. Now, except for a 
daily telegram to the Radio Warning Service of the 
National Bureau of Standards, the results are reported 
bi-monthly and quarterly in the standard publications. 
The him for the photographic flare patrol is now devel¬ 
oped only after fOO feet has been completed. During the 
IGY this him will he processed daily', in short lengths, so 
that it can he scanned and the results from it reported 
daily. A spectrohelioscope is also available for visually 
detecting flares when a special spectrograpbic or photo¬ 
metric program for observing them is in progress. 

The daily processing of the negatives and ihe prepara¬ 
tion of more complete daily reports for the IGY will 
require the services of additional personnel. Arrange¬ 
ments are being made with the University of California 
at Berkeley to have one of their graduates, William Liv¬ 
ingston, be in residence on Mount Wilson as a guest 
investigator to supply the additional help necessary to 
tarry out ihe JGY program. 



ICY comes at 11-year peak oj solar activity, like that 
shown in this typical sunspot photograph taken March 28. 
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COSMIC RAYS 


by H. V. NEHER 
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\/\ AM OF THE gross aspects of cosmic rays have 
IfJL now been ferreted out—not only of the primary 
radiation itself, hut of its numerous progeny as they 
tiller down through the atmosphere. Few other fields 
of investigation have proven to be so puzzling—or so 
fruitful—in yielding new and exciting information as 
the held of cosmic rays. But much remains to be done, 
particularly in regard to the disposition of cosmic rays 
over the earth and the nature of the changes that take 
place from lime to time. 

The International Geophysical Year promises to add 
significant!) to our store of knowledge. The cosmic-ray 
group at Caltech plans to make several series of balloon 
flights during the IGY. In the summer of 1957 we want 
to make six to eight balloon flights with ion chambers 
from Thule, Greenland. In 1958 we plan to establish a 
base station at Bismarck, North Dakota, and make simul¬ 
taneous flights with balloons launched from a roving 
station, going by ship from the east coast of the United 
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Stales io Greenland. In late 195ii nc plajj lo ;e| up a ban: 
station in Mew Zealand and make simultaneous flights 
with a shipboard station leaving tJie United States and 
proceeding to the Antarctic. 

By these experiments we liope to gain further infor¬ 
mation (1) on the geomagnetic effects on the incoming, 
electrically-charged cosmic-ray particles, and (2) on the 
nature of the fluctuations that lake jdace. 

Cosmic rays would he much less interesting if they 
remained constant. Knowledge once gained would be 
the same, year in and year out. and once we knew what 
the properties of cosmic rays were at any one time we 
would know it would he the same at all times. 

The impression that cosmic rays remain constant in 
time came about with some justification because early 
measurements were made at or near sea level, and over 
short periods of time. Recently, Dr. Scott Forbush of the 
Carnegie Institution of Washington has analyzed meas¬ 
urements extending over about ]8 years, and has shown 
that, at sea level, cosmic rays change about four percent 
during a solar cycle. Surprising)), the relationship is 
inverse, so that when the sun is most active the intensity 
of cosmic rays is least, and vice versa. There is thus 
some justification for the idea that cosmic rays are nearly 
constant since this solar-cycle change is fairly small. 


High altitudes and latitudes 

However, as everyone now knows, cosmic rays them¬ 
selves do not reach down to sea level—only their progeny 
do. We have to go to high altitudes and to high latitudes 
if we really want to find out what cosmic rays are up to. 
People are becoming somewhat less mundane in their 
thinking than was the case before rockets and space 
travel were talked of—just as we in the United States 
are becoming less provincial-minded as we become more 
aware of what is happening in the rest of the world. 

Since cosmic pays appear to be really cosmic (i.e., 
they appear to come from space itself)- when we speak 
about them in meaningful terms, what we are actually 
lalking about is cosmic rays as they would he observed 
at some distance from the. earth. The reason for getting 
awa) from the earth is that its magnetic held interferes 
with the low-energy pari of the cosmic ray spectrum. 

There are two locations on the earth where conditions 
are such that we are as good as out in space, provided 
we can get to the top of the atmosphere—namely, near 
the two geomagnetic poles. Here, charged particles of 
all energies can come to the earth, because the magnetic 
lines of force of the earth are vertical--or nearly so— 
and even live lowest energy particle can come spiral¬ 
ling in. 

The requirement of reaching to the top of the atmo¬ 
sphere we cannot meet completely, hut we can gel 99 
percent ihrougb the atmosphere with present-day bal¬ 
loons. This corresponds to a height of about 100.000 feet. 
Protons with energies as low as 150 million electron 
volts can penetrate down to this altitude. Indeed, on one 
flight in 1955, made from Thule. Greenland, our balloon 


reached an altitude where the pressure was only 0.10 
percent of one atmosphere, ant) the particles found here 
were presumably protons and had energies down to JQO 
million electron volts. 

From work with various kinds of equipment sent to 
high altitudes with balloons, we know that a majority 
of cosmic-ray particles of higher energies ate protons, 
In a series of balloon flights with ionization chambers 
at various latitudes in 1954 it was shown that the lovv- 
energy particles that can reach down to less than 10 
percent through the atjnosphere aie also protons. 

Tire curves at the Jell, below. show how large the 
changes at high altitudes can he with the passage of time. 
The abscissas are in terms of grams per cm ■' of air pres¬ 
sure (1033 g/cm-'=l. atm) ; the ordinates aie the ioniza¬ 
tion produced in an ionization chamber in terms of ion 
pairsbenr/sec/aim of air. (To convert to miliiroentgens 
per year multiply by 15. To get the intensity in space 
multiply the ordinates by 2.) To account for the large 
differences between curves A and G, the numbers of 
incoming particles must have changed by a factor of 
2.5 at Jeasl from 1954 to 1956. 

Since the low minimum of 1954. the sun has been 
increasing in activity and will presumably reach a max¬ 
imum near the end of the 1GV. 

What 1957 and 1958 will bring, we, of course, dare 
not predict. We plan to return to Thule, Greenland, in 
both these years lo learn what we ean. In 1956 the ion¬ 
ization in the middle part ol the; atmosphere was less 
even than in 1937, when the sun was at a maximum of 

activity.although, at ijje lowest pressure;, the intensity 

was higher in 1956 than in 1937. as shown at the right, 
below. The maximum of the curve of Carmichael and Ify- 
mond is due lo the paucity of low-energy particles which 
do not multiply, compared with those of higher energy 
which create a number of secondaries as they strike the 
atmosphere. 

ft is hoped that the data taken during the Interna¬ 
tional Geophysical year, by the several institutions plan¬ 
ning balloon flights with various kinds of equipment at 
different latitudes, will add appreciably to our fund of 
knowledge concerning cosmic rays. 
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A T CALTECH’S 63rd annual commencement 
on June 7, a total of 346 degrees were 
awarded—139 Bachelor’s of Science, 138 Mast¬ 
er’s of Science, 11 Engineer’s and 58 Doctor’s 
of Philosophy. 

Of the 39 students who graduated w>ith honor, 
4 received Both academic honor and student 
hod) honor ke)s: William McDonald, Herbert 
Bauch, Martin Tangora and James Workman. 
Honor keys were avvarded to 17 men in all. 

The Frederic W. Hinriehs, Jr., Memorial 
Award for the most outstanding senior this year 
went to Beuben B. Moulton, Jr. fat the left, 
below, with Paul C. Eaton, dean of students). 












On the opposite page, some 
familiar faculty faces at the 
’57 commencement. Upper 
left, Harvey Eagleson, 
professor of English, leads 
the academic procession, 
followed by Foster Strong, 
dean of freshmen, 
and L. W inchester Jones, 
dean of admissions. Lower 
right, (p. 18) H. F. Bohnen- 
blust, dean of graduate 
studies, and Peter Miller, 
assistant director of admis¬ 
sions. On this page, some 
graduates und some of the 
more—or less—interested 
spectators at the 
1957 commencement. 












THE NEXT HUNDRED YEARS 




by HARRISON BROWN, JAMES BONNER AND JOHN WEIR 


This article has been extracted from the book, The 
Next Hundred Years: Man’s Natural and Technological 
Resources, by Harrison Brown, James Bonner, and John 
Weir, published this month* Dr. Brown is professor 
of geochemistry at Caltech; Dr. Bonner, professor of 
biology; Dr. Weir, professor of psychology. 

This extract, the last in a series of three, has been 
drawn largely from Dr. Weir’s evaluation of our tech¬ 
nical manpower sources. 

N OUR ANALYSIS thus far of the material, energy, 
and food resources of the world, from the purely 
technological point of view the future of mankind seems 
secure, if we exclude the possibility of a world catas¬ 
trophe. There is an almost infinite supply of raw ma¬ 
terials and of energy in the granite of the earth’s crust, 
and we have sufficient knowledge of the technology of 
agriculture and of food production to support a world 
population of several times our present one. In principle, 
we may think of the problem of food and material re¬ 
sources in terms of energy. If we can produce sufficient 
quantities of energy and expend it properly in the pro¬ 
duction of food and materials, we can meet the demands 
we foresee for the future. 

Our only remaining problem, then, is how to add this 
energy to the system. Obviously, someone must do it. But 
this is by no means a simple matter—much skill, know¬ 
ledge, and equipment is required, and additional skill 
and knowledge are needed to build the equipment. So, 
in effect, we may be limited in the amount of energy we 
can expend, or in the rate at which we can expend it, by 
the availability of this knowledge and skill—that is, by 
the availability of technical brainpower, of trained sci¬ 
entists and engineers. 

At the present time the United States is the most com¬ 
plex industrialized society in the world. Since it offers 
almost unlimited educational opportunities of many dif- 

* Copyright 1957 by The Viking Press, Inc. 
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ferent kinds, as well as great freedom of educational and 
vocational choice, an analysis of technical brainpower 
resources in America will provide us with a good ex¬ 
ample of the problems of supply and demand for engi¬ 
neers and scientists in a free economy. 

Scientists and engineers have been in short supply in 
the United States for several years—a shortage which 
is growing more acute and to which no immediate end 
is in sight. So critical has it become that industrial 
organizations are curtailing research and development 
activities because of a lack of available trained men. 
It takes many years to train an engineer and even more 
to develop a professional scientist. Even if we were to 
double enrollments in technical colleges immediately, it 
would be five to ten years before an appreciable effect 
would be felt in the field or in the research laboratory. 

When we attempt to calculate the future supply of 
technical manpower, we are immediately faced with the 
problem of definition. What is a technician? 

For our purposes, it will be satisfactory to confine our 
discussion to those scientists and engineers who have ob¬ 
tained bachelor’s degrees in their respective fields. This 
group comprises the bulk of trained technical man¬ 
power in the United States; and a bachelor’s degree 
in science or engineering provides a reasonably uniform 
criterion for professional competence. 

In 1920 somewhat less than 3 percent of all 22-year- 
olds were college graduates. By 1930 this percentage 
doubled to almost 6 per cent. In 1940 it reached 8 per¬ 
cent,. and by 1950, 11 percent. The rate of increase has 
slowed down in recent years, but it is predicted that by 
1970 a plateau will be reached and that about 17 per¬ 
cent of all 22-year-olds in any one year will have earned 
college degrees. 

For the past several decades the proportion of the 
graduates of any particular year that obtains degrees 
in engineering and science has remained around 18 to 
22 percent. Within this group of technical graduates, 
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Projected technical manpower needs. 

however, only about two-thirds of the engineers and one- 
third of the scientists continue in their respective fields. 

On the basis of these varied figures, we obtain the 
curve above. It shows the total number of scientists and 
engineers with bachelor’s degrees in the working popula¬ 
tion, and is adjusted for losses due to death and for 
retirement at 65. It gives us our expected available 
supply of working engineers and scientists of this level 
of competence from now to the year 2000, and it fore¬ 
casts that we will have about 1,700,000 engineers and 
scientists in the working population by 1980—and about 
3,300,000 by the year 2000. 

We have, then, our estimate of future supply. What 
will be the future demand? 

During the past half-century, the percentage of 
laborers and unskilled workers in the American labor 
force has been steadily decreasing while the percentage 
of semiskilled and professional workers has been 
steadily on the rise. The greater part of the increase 
in the proportion of professional workers is due pri¬ 
marily to increased numbers of scientists and engineers. 
At the beginning of the twentieth century there were 
about 1800 persons in the United States for each work¬ 
ing scientist or engineer. By 1950, the ratio was about 
300 to 1. By 1980, if these trends continue, we will need 
1 scientist or engineer to every 90 persons; and by the 
year 2000, we will need 1 to every 40. When we compare 
this estimate of demand with the curve of supply, we 
may conclude that we will need over twice as many sci¬ 
entists and engineers as we will have available in the 
year 2000. 

What are our ultimate potential resources of trained 
men? If we were able to change these past trends, could 
we increase the number of scientists and engineers pro¬ 
duced each year? If so, by how many? 

This is in part a question of the efficiency with which 
we can develop the potential engineers and scientists 
among our young people of school age. If we are 


efficient in this matter, then every American youth who 
possesses the abilities, traits, and characteristics required 
of successful scientists and engineers, and who wishes to 
enter these fields, will do so and will develop his po¬ 
tential abilities to their fullest extent. 

As we are limiting our considerations here to engineers 
and scientists who have obtained bachelor’s degrees from 
college or university, we can readily assess how well we 
are doing in the education of our young people by study¬ 
ing college enrollment and graduation figures. 

For example, let us take a random sample of 100 
American youths and follow them through their educa¬ 
tional careers. All of them will enter the first grade, 
since in America everyone goes to school. Eighty will 
begin the ninth grade, 60 the eleventh grade, and 59 will 
graduate from high school. Twenty of them will go on 
to college, from which 13 will graduate—3 in engineer¬ 
ing and science. (Only about one-third of our high 
school graduates go on to college. Of these, slightly 
more than one-half obtain their bachelor’s degrees.) 

These figures, which are typical of recent decades, give 
some indication of the attrition among American young 
people as they progress up through various levels of 
educational achievement. But they do not tell the whole 
story, for one may quite appropriately ask: Should all 
high school graduates go to college? Or, should all those 
who enter college obtain bachelor’s degrees? 

Intellectual manpower 

The scholastic requirements set by our colleges and 
universities demand a minimum level of intellectual 
ability, so we must consider our output of intellectual 
manpower in terms of the available supply of potential 
graduates. We must concern ourselves with different 
levels of intellectual ability and judge how successful 
we are in helping each individual develop to his maxi¬ 
mum potential. 

The chart on page 24 shows the distribution of intel¬ 
lectual ability among certain groups of American young 
people. The numbers on the horizontal scale represent 
scores on the Army General Classification Test. These 
scores are measures of intellectual ability and are rough¬ 
ly equivalent to Intelligence Quotients. The height of the 
curve above any scale score represents the relative fre¬ 
quency of occurrence of individuals with that degree of 
intellectual capacity. The large curve represents the dis¬ 
tribution of intellectual ability within an entire age group 
in the United States. The next smaller curve represents 
the distribution of intellectual ability in that portion of 
the total group that graduates from high school. Next is 
shown the distribution of ability of the portion that 
enters college, then of the portion that graduates from 
college, and finally, of graduates from college with de¬ 
grees in engineering or science. 

These curves show quite clearly the importance of 
higher levels of intellectual ability for higher educa¬ 
tional achievement. While the average intellectual ca¬ 
pacity for the entire group is 100, it is 110 for high 
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Schiieren photographs, above and left, illus¬ 
trate different phases of airflow investigation. 
Development of inlets, compressors and tur¬ 
bines requires many such studies in cascade 
test rigs, subsonic or supersonic wind tunnels. 

























.. at Pratt & Whitney Aircraft 
in the field of Aerodynamics 


Although each successive chapter in 
the history of aircraft engines has as¬ 
signed new and greater importance 
to the problems of aerodynamics, 
perhaps the most significant de¬ 
velopments came with the dawn of 
the jet age. Today, aerodynamics 
is one of the primary factors in¬ 
fluencing design and performance of 
an aircraft powerplant. It follows, 
then, that Pratt & Whitney Aircraft 
— world’s foremost designer and 
builder of aircraft engines — is as 
active in the broad field of aero¬ 
dynamics as any such company 
could be. 


Although the work is demanding, 
by its very nature it offers virtually 
unlimited opportunity for the aero- 


gine inlet, compressor, burner, tur¬ 
bine and afterburner. From both the 
theoretical and applied viewpoints, 
he is engrossed in the problems of 
perfect, viscous and compressible 
flow. Problems concerning boundary 
layers, diffusion, transonic flow, 
shock waves, jet and wake phenom¬ 
ena, airfoil theory, flutter and 
stall propagation — all must be at¬ 
tacked through profound theoretical 
and detailed experimental processes. 
Adding further to the challenge and 
complexity of these assignments at 
P & W A is this fact: the engines 
developed must ultimately perform 
in varieties of aircraft ranging from 
supersonic fighters to intercontinen¬ 
tal bombers and transports, func- 


Moreover, since every aircraft is 
literally designed around a power- 
plant, the aerodynamicist must con¬ 
tinually project his thinking in such 
a way as to anticipate the timely 
application of tomorrow’s engines to 
tomorrow’s airframes. At his service 
are one of industry’s foremost com¬ 
puting laboratories and the finest 
experimental facilities. 


Aerodynamics, of course, is only 
one part of a broadly diversified en¬ 
gineering program at Pratt & Whit¬ 
ney Aircraft. That program — with 
other far-reaching activities in the 
fields of instrumentation, combus¬ 
tion, materials problems and me¬ 
chanical design — spells out a 
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tioning throughout a wide range of 
operational conditions for each type. 


gratifying future for many of to¬ 
day’s engineering students. 


dynamicist at P & W A. He deals 
with airflow conditions in the en- 


Modern electronic computers accelerate both the analy¬ 
sis and the solution of aerodynamic problems. Some of 
these problems include studies of airplane performance 
which permit evaluation of engine-to-airframe applications. 


Design of a multi-stage, axial-flow compressor 
involves some of the most complex problems In 
the entire field of aerodynamics. The work of 
aerodynamicists ultimately determines those aspects 
of blade and total rotor design that are crucial. 


Mounting a compressor in a special high-altitude test 
chamber in P & W A's Willgoos Turbine Laboratory per¬ 
mits study of a variety of performance problems that 
may be encountered during later development stages. 
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Distribution of intellectual ability. 

school graduates, 115 for college entrants, and 120 for 
college graduates. 

But these curves also indicate that there must be im¬ 
portant factors in addition to intellectual ability that 
determine success or failure in college. For, on one 
hand, some young people scoring as low as 90 obtain 
college degrees, while on the other hand, at the extremely 
high-ability end of the curve (those with scale scores of 
140 and above) we see that only two out of three obtain 
college degrees. 

These curves indicate rather dramatically that we fall 
far short of developing to the fullest our intellectual 
resources within the United States. If we assume, for ex¬ 
ample, that a score of 110 represents a reasonable mini¬ 
mum of intellectual ability necessary for college-level 
work, then we can conclude that we lose two-thirds of our 
potential college graduates. We lose, by the mere fact 
that they don’t go to college, one-half of the very cap¬ 
able, and one-third of the exceptionally talented. 

Here, then, is one domain in which we might seek to 
increase our output of intellectual and technical man¬ 
power. If we could increase the efficiency of our educa¬ 
tional procedures by eliminating this wasted potential 
brainpower, we could achieve an important reduction in 
our current technical-manpower shortage. 

The more important influences which lead to success 
or failure in the making of a scientist or engineer fall 
readily into three groups—early identification, encour¬ 
agement, and training. 

Clearly, the earlier we can identify the embryo sci¬ 
entist or engineer the better, for we are then in a position 
to provide him with optimum intellectual and emotional 
opportunities and encouragement. 

There are, some indications at the present time that 
occupational choice within broad fields is determined to 
a very significant extent by psychological and cultural 
influences such as the parents’ occupations, the socio¬ 


economic status of the family, positions of birth order 
among siblings, the attitudes of the parents toward intel¬ 
lectual knowledge, and the parents’ own educational at¬ 
tainments. 

We are just beginning to understand the manner in 
which these influences work. As we gain more under¬ 
standing, we will be able to identify the embryo scientist 
or engineer at a much earlier age than is now possible. 

The second group of problems centers around the 
encouragement of the budding scientist or engineer. Of 
importance here is his motivation for continued study 
and education. About half of the extremely high-ability 
students who fail to go on to college do so because they 
simply have no interest in higher education. Often the 
young student’s rejection of intellectual achievement is a 
result of attitudes toward intellectual knowledge held by 
his parents and his peers. And certainly, with the great 
variety of social and cultural activities that are provided 
in American secondary schools today, distractions by 
competing interests and activities sorely test the student’s 
motivation for intellectual work. 

At both the elementary-school level and the high-school 
level, the manner in which science and mathematics are 
taught, and the enthusiasm and understanding of the 
teacher often have tremendous influences in awakening 
the spark of curiosity in young students. Too often, un¬ 
fortunately, teaching procedures and course requirements 
deaden any interest the young student may have brought 
to the subject. In a recent study, the Educational Testing 
Service observed 60 mathematics teachers at the element- 
ary-and secondary-school level. It was found that only 
10 were competent to teach mathematics. The remaining 
50 were judged to be confused, often dissatisfied, and 
unable to teach the subject except in a dull mechanical 
way. 

Vocational counseling 

Next, there is the matter of sound educational and vo¬ 
cational guidance and counseling. A student of high- 
school age is usually quite ignorant of the skills, abilities, 
interests, and personality traits which are necessary in 
order to be successful in a particular adult occupation. 
This is especially true for the professional occupations. 
Yet only rarely can a young student gain any first-hand 
experience as a scientist or engineer until very late in 
his college career. And so he must rely on the advice and 
guidance of others in making his vocational choice. 

Often he must begin this reliance in the 10th or 11th 
grade in high school, at which time he must choose to 
study the mathematics and science courses that are re¬ 
quired for admission to a technical school. He is much 
more likely to choose an occupation that will propeily 
match his abilities, interests, and values if he has the 
opportunity to consider all possibilities in the course of 
discussions with trained counselors. 
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Complexion care for apples 

Bigger and better fruit is yours 

...with good looks that are more than skin deep 


Apples, peaches, and cherries all taste 
best when they look best. But even be¬ 
fore the first bud appears, fruits are 
constantly exposed to attack from plant 
diseases that can stunt growth and 
leave ugly blemishes on the surface. 

This battle is now being won with a 
remarkable liquid chemical spray 
called CRAG Glyodin. By preventing 
fungus growth, it improves the overall 
health of the trees and stimulates the 
natural glowing color of the fruit. 


Farmers—and home gardeners, 

too—use other agricultural chemicals 
from Union Carbide. For example, 
weed killers which cut down hand 
weeding on the farm and around the 
home . . . and a repellent which helps 
increase milk and beef production by 
keeping livestock free from flies. 

The people of Union Carbide will 
continue their research to develop 
more of the products that help bring 
better foods to your table. 


STUDENTS AND STUDENT AD¬ 
VISERS: Learn more about ca¬ 
reer opportunities with Union 
Carbide in ALLOYS, CARBONS, 
Chemicals, Gases, and Plas¬ 
tics. Write for the 1957 edition 
of “Products and Processes” 
booklet D-2. Union Carbide Cor¬ 
poration, 30 East 42nd St., New 
York 17,N.Y. In Canada,Union 
Carbide Canada Ltd., Toronto. 


UNION 



- JJCC’s Trade-marked Products include - 

CRAC Agricultural Chemicals PREST-O-LlTE Acetylene Eveready Flashlights and Batteries El.ECTROMET Alloys and Metals 
Synthetic Orcanic Chemicals Linde Oxygen Prestone Anti-Freeze Haynes Stellite Alloys Dynel Textile Fibers 
Bake LITE, Vinylite, and Krene Plastics Pyrofax Gas National Carbons UNION Calcium Carbide UNION Carbide Silicones 
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Still another influence that relates to the encourage¬ 
ment of potential scientists and engineers concerns fi¬ 
nancial support. In recent years about 40 percent of 
high school graduates who were clearly capable of doing 
college work did not go on to college because of lack 
of adequate finances. This is today recognized across the 
country as a loss of technical manpower that can be 
decreased by immediate and direct action. As a result, 
the funds available for scholarship purposes have re¬ 
cently been increasing rapidly, especially in technical 
schools. They have come from school funds, from in¬ 
dustry, and from state and federal programs. The time is 
approaching when any qualified and deserving high 
school graduate who wishes to enter a technical field 
will not be blocked by lack of funds—whether he be 
merely capable, outstanding, or extremely gifted. 

Teacher shortage 

The third group of factors which affect Josses in the 
production of engineers and scientists relates to training 
or education. We are faced also with the fact that high 
school science and mathematics teachers are in short 
supply. For example, we needed about 7900 new mathe¬ 
matics and science teachers in 1954-55. Only 3800 actual¬ 
ly completed training in the same period. Of this num¬ 
ber, only 2100 entered teaching in the fall—filling about 
one-fourth of the total need. 

This attrition is easily explained. If the young teacher 
is well trained in his subject, he can begin his career in 
industry at an initial salary 25 to 50 percent greater 
than the initial school salary. After five years in industry, 
he can expect to earn as much as he might be getting 
after 14 years in teaching. A qualified scientist must in¬ 
deed be a dedicated teacher to resist such an attraction. 

Thus, the overall effect of these different influences 
on high school science and mathematics teaching is to 
lower the quality of teaching and to make instruction in 
science and mathematics less available just at the time 
when our industrial growth demands more scientists and 
engineers. 

There is no serious shortage of teaching staff in higher 
education—at least up to the present time. Higher pay 
scales, greater prestige, and opportunity to pursue indi¬ 
vidual research interests have so far proved sufficient to 
attract qualified scientists and engineers into university 
teaching. We can, however, increase our efficiency in the 
production of scientists and engineers at the college level 
by critically evaluating our admissions procedures and 
course requirements. 

One can certainly question whether it is really neces¬ 
sary to take 22 years to develop a scientist or engineer 
to the bachelor’s-degree level. Might it be feasible to 
push back the age at which college-level teaching is be¬ 
gun from 18 to perhaps 16 or 15? Are 12 years of ele¬ 
mentary and secondary education necessary before the 


student is qualified to begin what we now regard as a 
college career? There is strong evidence that the an¬ 
swer is no. 

We also need to take a more critical look at our col¬ 
lege course requirements. There have been almost no 
attempts to study the performance by college alumni in 
their productive careers and to find out how college per¬ 
formance and college course requirements prepare the 
student for later life. We have little validation of our 
college teaching procedures. There are probably many 
undergraduate courses currently required of all students 
that make no useful contribution to the students’ skill or 
knowledge—either professionally, socially, or culturally. 

We have discussed a few of the major factors which 
currently limit the production of scientists and engineers 
in the United States. Some of the problems are quite 
obvious, and solutions to them appear simple and 
straightforward, although difficult to achieve. For ex¬ 
ample, the shortage of science and mathematics teachers 
in the high schools would be eased if teacher pay scales 
were raised to the industrial level. 

Solutions to other problems are not so clear. It will 
take years of intensive research before we will be able 
to enumerate all the important factors which contribute 
to the early identification of scientists and engineers, or 
before we understand thoroughly the nature of creative 
thought. It will take imagination, effort, and money to 
reduce these sources of w r aste to insignificance. However, 
if all these obstacles could be removed—and it seems 
theoretically possible to do so—then w r e would have a 
working force in which each individual would have 
achieved the highest educational level commensurate 
with his intellectual capacity. 

Clearly, we would greatly increase the number of 
college graduates produced each year. As a matter of 
fact, we would have graduated about 75,000 scientists 
and engineers each year for the last two years, instead 
of the 45,000 we actually did produce. 

Why not women? 

We can also increase our production of scientists and 
engineers in quite another way. Among working college- 
graduate engineers and scientists in the United States, 
only 1 percent of the engineers and 11 percent of the 
scientists are women. Does this have to be? No student 
of human behavior has as yet convincingly isolated any 
difference between the sexes that would forever preclude 
women from becoming competent in these fields. 

In Russia today, where 50 per cent of professional 
workers and at least 20 percent of engineers are women, 
we have a clear demonstration that women can success¬ 
fully enter these fields. If technical occupations were to 
be made available and attractive to women, then we 
might almost double again the number of scientists and 
engineers produced in America each year. 
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How to make the most 
of your engineering career 

ONE OR A SERIES 

go where 

engineers can study 
for advancement 

* getting to the top, you should 

have an opportunity—while on the job—to 
take advanced engineering or science courses. 


Seattle, Washington Wichita, Kansas Melbourne, Florida 


JB£F£^J/V£Z 

Aviation leadership since 191© 


This means you’ll reach your career goal 
faster with a company like Boeing, which 
not only permits, but actively encourages, 
graduate study. At Boeing, you can arrange 
your full-pay work schedule to fit your 
graduate study schedule. Boeing pays all 
tuition costs, plus an additional sum 
based on earned credit hours of study. 


You’ll feel at home at Boeing, for here you’ll 
find graduates of virtually every school, 
including yours. You’ll work with them on 
advanced projects in the expanding, limitless 
field of supersonic flight, jet-powered civil and 
military aviation, gas turbine engines, and a 
supersonic guided missile weapon system. 


NO W is the time to start planning ahead. 
Consult your Placement Office, or write: 


JOHN C. SANDERS 

Engineering Personnel Administrator 

Boeing Airplane Co., Seattle 24, Washington 


FRED B. WALLACE, 

Chief Personnel Engineer 

Boeing Airplane Co., Wichita 1, Kansas 


At Boeing, starting salaries are high. Rapid 
company growth assures opportunities for 
advancement and long-range career stability. 
You'll live in wide-awake, youthful 
communities, and enjoy the security of 
libera] retirement plans. Boeing pays moving 
costs, helps you get settled, and backs you 
up with an array of research and test 
laboratories unequalled in the industry. 
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NORTHROP AIRCRAFT, INC.,HAWTHORNE, CALIFORNIA 
Builders of the First Intercontinental Guided Missile 


... are finding their widest opportunities in the air¬ 
craft industry. Today’s accomplishments are merely 
forerunners of the supersonic and hypersonic aircraft 
and missiles of tomorrow. 

"You’re aware of the current demand for engineers, 
hut did you know that the greatest shortage is in 
the aircraft industry ? That’s because the challenge of 
transporting men, materials and armament through 
the air at constantly increasing speeds involves a 
greater number of basic sciences than possibly any 
other field of research and development. In this in¬ 
dustry, any area of engineering study offers you a 
profitable and unlimited future. 

“And remember, these engineering opportunities 
will residt in personal satisfaction as well as high 
returns in salary and security. So between you and 
me, I’d advise you to consider seriously the aircraf' 
industry as you plan your career." 

A ll across the nation this sound advice is being 
. appreciated by students who are searching for 
the most promising careers in engineering. With time 
and space being vastly diminished by today’s aircraft 
and missiles, and by those to come, possibilities for 
creative engineering at Northrop Aircraft, Inc., are 
unequalled anywhere. 

At Northrop such vital projects as theSnarkSM-62, 
first intercontinental guided missile, and Northrop’s / 
new supersonic jet trainer, the world’s fastest flying ' 
classroom, will continually spark your interest and 
enthusiasm. Northrop research accomplishments in¬ 
clude automatic guidance controls for missiles and 
manned aircraft, significant advances in the field of 
boundary layer control, new type materials for 
strengthening aircraft and missile components, and 
integrated ground support systems for the most 
advanced flight equipment. [ j 

In Northrop’s new multi-million-dollar engineer¬ 
ing center you will be working in ideal, modern surl < 
roundings with leading engineers and scientists who 
will encourage your initiative and ideas. 

Write now regarding an interesting future with 
Northrop. Ask us questions... let us tell you about 
our future. We sincerely believe we can help you. 
Write to Manager of Engineering Industrial Rela 
tions, Northrop Aircraft, Inc., 1019 East Broadway, 
Hawthorne, California. 


4 

NORTH 


R 


“Engineers like 
yourselves... 
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Meet Bill Hancock 

Western Electric development engineer 



Bill Hancock is a graduate of Pennsylvania State 
University where he majored in industrial engi¬ 
neering. Bill joined Western Electric as a plan¬ 
ning engineer in November, 1951, at the Kearny 
Works in New Jersey. Later, he was assigned to 
the new Merrimack Valley Works in North An¬ 
dover, Massachusetts, as a development engineer. 
Here Bill is shown leaving his attractive New 
England home for his office while his wife, Bar¬ 
bara, and their daughter, Blair, watch. 


Bill’s present assignment at Western Electric: the development of methods 
and machinery for assembling one of today’s most promising electronic 
developments — electronic “packages” involving printed wiring. At a prod¬ 
uct review conference Bill (standing) discusses his ideas on printed wiring 
assemblies with fellow engineers. 


Bill and his supervisor, John Souter, test a machine they developed 
to insert components of different shapes and sizes into printed 
wiring boards. The small electronic packages prepared by this 
machine are being used in a new transistorized carrier system for 
rural telephone lines. 



Sailing off the north shore of Massachusetts is one 
of Bill’s favorite sports. He also enjoys the golf 
courses and ski runs within an easy drive from 
where he lives and works. 


Engineers : Western Electric offers you a wide variety of inter¬ 
esting, creative opportunities. It makes no difference what your 
field of specialization is. You can fit — now — into our opera¬ 
tion as the manufacturing and supply unit of the Bell System 
_or into our defense job. A free booklet —“Your Opportun¬ 
ity at Western Electric”— outlines company operations and 
specific job opportunities in detail. Send for it. Write to: Col¬ 
lege Relations Department, Room 1030, Western Electric 
Company, 195 Broadway, New York 7, N. Y. 



Manufacturing plants in Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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A New Biology Building 


W HAT, ANOTHER BIOLOGY BUILDING? They’ve 
just had one! 

It isn’t exactly another Biology building we are talking 
about. It is rather the completion of the Biology Unit— 
the fulfillment of a plan made almost 30 years ago. 

In the area just outside the Kerckhoff Library of Bi¬ 
ology there is a drawing made in 1931 by Architects 
Mayers, Murray and Phillip. It represents the plan for 
the “Biology Unit” as then visualized by George Ellery 
Hale, Arthur Amos Noyes, Robert Andrews Millikan, 
William G. Kerckhoff and Thomas Hunt Morgan. Profes¬ 
sor Morgan had just got the new Biology Division well 
under way. It was Mr. Kerckhoff’s hope—shared by all— 
that the building fund he and his wife had established 
would go a long way toward making the total plan a 
reality. But for the unforeseen rise in building costs, it 
would have. 

Standing in Professor Tyson’s driveway at 505 South 
Wilson Avenue, you will see that, with the addition of 
the Norman W. Church Laboratory for Chemical Bi¬ 
ology, a large part of the 1931 plan has now been trans¬ 
formed into living laboratories. But one important sec¬ 
tion is missing. That is the wing connecting Kerckhoff 
and Church. The drawing reproduced here, which was 
prepared by the Physical Plant Department of the Insti¬ 
tute, shows Kerckhoff and Church as they are today, 
and the proposed connecting wing pretty much as orig¬ 
inally planned. 

It is natural to wonder why more research space is 
needed in Biology so soon after the completion of 
Church. Here is the answer : 

Animal virologists who now occupy Church were 


by GEORGE W. BEADLE 

Chairman of the Division of Biology 

formerly housed in part in borrowed space at the Medi¬ 
cal Research Institute of the Huntington Memorial Hos¬ 
pital. Kerckhoff rooms formerly used by bacterial vir¬ 
ologists are being remodeled for Professor Robert Sins- 
heimer of Iowa State College, who joins the permanent 
faculty of the Institute in July. The rooms emptied in 
Kerckhoff by the moving of division offices to Church 
serve to relieve overcrowding of research workers in bio¬ 
chemistry and genetics. With the sale of the division’s 
experimental farm, including a laboratory building, to 
the Temple City School District, plant genetics will have 
to have some space in Church or Kerckhoff. The entire 
east end of Church has served well to relieve former 
intolerable crowding in Chemistry. The second floor, 
west end, provides a home for a long homeless Depart¬ 
ment of Mathematics. 

As a result, unless plans are made now for more space 
in the next couple of years, Institute biologists cannot 
hope to follow their share of the new and promising 
leads in such areas as psychobiology, animal physi¬ 
ology, embryology, immunology, biophysics, biochem¬ 
istry, genetics, plant physiology, and virology. In many 
of these areas larger and more elaborate machines are 
constantly being needed. A new analytical ultracentri¬ 
fuge has just arrived. Another will soon be needed in 
Chemistry. There may soon be need for another and more 
modern electron microscope. New methods of using 
radioactive tracers mean more counting equipment. All 
of these, and the people who use them, need space. To 
use these facilities intelligently requires thought—and 
thinkers need places in which to practice their art. 

The Kerckhoff-Church connection is only one of sev- 
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WORLD'S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds—cuts costs by millions! 


In almost the twinkling of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest — and largest — electronic “brain” 
(more accurately, electronic data processing sys¬ 
tem) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It “reads,” 
sorts, catalogs, analyzes, calculates, forecasts—re¬ 
duces months of paper work to seconds—cuts costs 
by millions! 

For insurance companies, Bizmac can keep its 
finger on milhons of facts daily. It can help depart¬ 


ment stores keep split-second inventory control. 
And for the U. S. Army, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services—to help make life fuller, easier, safer 
through “Electronics for Living.” TMK(s) @ 

where TO, MR. engineer? RCA oilers careers in re¬ 
search, development, design, and manufacturing for engi¬ 
neers with Bachelor or advanced degrees in E. E., M. E. or 
Physics. For full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
Camden 2, N. J. 



RADIO CORPORATION OF AMERICA 

ELECTRONICS FOR LIVING 
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New Biology Building 


CONTINUED 


eral needed Institute buildings, among the most impor¬ 
tant of which are additional Student Houses and a Cen¬ 
tral Library. The final section of the Biology Unit will 
tie together, at four levels, two laboratories now physic¬ 
ally separated except for an inconvenient connection 
through the experimental animal quarters. In addition to 
providing for additional and superior facilities for work 
in important areas of Biology, it will make possible cen¬ 
tralized stockroom facilities where equipment, glass¬ 
ware, chemicals and other necessary supplies can be 
received directly at loading-dock level. And it will add 
significantly to the architectural attractiveness of the 
campus. The present parking lot on the roof of the 
animal annex will become an appropriately landscaped 
tiled terrace—a part of the main entrance to the entire 
unit. 

This year, for the first time, the United States Public 
Health Service was authorized by Congress to make con¬ 
struction grants for needed research laboratories com¬ 
mitted to the study of problems related to human health. 
The Divisions of Biology and Chemistry of the Institute 
applied for such a grant—a part to be used to complete 
the installation of chemical benches, utilities, and other 
fixed equipment in the Chemistry section of Church 
Laboratory, and a part to construct the connecting wing. 


On recommendation of a special Public Health Service 
study group that visited the Institute, the entire grant of 
$477,000 was made. 

Such grants are made on a 50-50 matching basis. 
Funds for the completion of Church—$86,000—have 
been matched and work is now under way. The re¬ 
mainder—$391,000—is available for construction of 
the connecting wing if an equal amount is obtained from 
separate sources. In fact, somewhat more than an equal 
amount is needed because Public Health Service grants 
are restricted to research facilities, and one floor of the 
new wing will be devoted to a stockroom, classrooms arid 
offices. 

In addition to this Public Health Service construction 
grant, which will provide for fixed equipment but not 
for movable equipment, a second five-year grant of 
$289,000 has been made to the Institute by the same 
agency for movable equipment, supplies and other ex¬ 
penses incurred in the course of research in experimental 
biology. A substantial portion of the equipment pur¬ 
chased on this grant will finally be housed in the new 
wing. 

With such an encouraging beginning, hopes run high 
that the Biology Unit envisaged so many years ago will 
soon be complete. 


CRESCENT ARMORED CABLE 
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Three Conductor Varnished Cambric Insulated — 5000 Volts 



This construction of Power Cable provides speed and economy of in¬ 
stallation indoors as well as outdoors as it can be attached to building 
surfaces or run in trays or racks, or hung from steel supporting cables 
between buildings. 

CRESCENT INSULATED WIRE & CABLE CO. 

TRENTON, NEW JERSEY 
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How keen is your 


IMAGINEERING? 



Can your imagination identify the prob¬ 
lems being solved by this young Sperry 
engineer? Whether your guess is right 
or wrong, there’s no question that at 
Sperry “imagineering” is the order of 
the day. 

And working with men rated tops in 
their fields you’ll earn while you learn 
and start right in on specific assign¬ 
ments in the field of your choice. You 
will be given important work from the 
beginning for there is no ceiling on ideas 
in fields like guided missiles, inertial 
navigation, advanced radars, micro- 
wave technology and many more where 
Sperry is blueprinting the future now. 

Sperry is interested in your future, 
too —- giving you the chance to study 
for advanced degrees and paying your 
full tuition! And Sperry plants are con¬ 
veniently located near leading engi¬ 
neering colleges—whether you’d rather 
work in California, Florida, New York, 
Utah or Virginia. 

When Sperry representatives call at 
your school, be sure to talk to them. 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to J. W. Dwyer, Sperry Gyroscope 
Company, Section 1B5. 

ANSWER: This Sperry engineer is 
simulating a ship roll problem on an 
electronic computer. Solution was in¬ 
corporated in the new Sperry Gyrofin* 
Ship Stabilizer which reduces ship roll 
as much as 90%. *T.M. 



GYROSCOPE COMPANY 

Greaf Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 

BROOKLYN • CLEVELAND • NEW ORLEANS • LOS ANGELES 
SEATTLE ♦ SAN FRANCISCO • IN CANADA: SPERRY GYRO¬ 
SCOPE COMPANY OF CANADA LTD., MONTREAL, QUEBEC 
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ALUMNI NEWS 


President's Report 

This past year has been a highly successful one as 
the result of the work of a good many of our alumni. 
Here is a quick review of the year’s activities. We’re 
sorry we cannot give credit to all who contributed their 
time. 

The drive for funds to endow four four-year under¬ 
graduate scholarships is complete. In four years, our 
alumni contributed over $90,000. Three scholarships 
have been granted. The fourth will be awarded to a 
freshman starting in September this year. 

Two directors, Bob Bungay and Ed Fleischer, headed 
the Fund drive this year. Some 1600 alumni contributed 
over $27,000 during the year. 

The directors have selected as the next Fund goal, a 
part of the new student, bouse—student union complex. 
We have agreed to raise about $150,000 as our contribu¬ 
tion to this much-needed facility. You will be hearing 
more about this project soon. 

By now, all of you have received your new Alumni 
Directory. Many alumni turned out to help catalog and 



SKYLIKE 


PERFECT VISION 


EDUCATOR 


FLUORESCENT RLM 


TOMORROW'S LIGHTING TODAY 


see 

the man 

from 

Smoot- 

Holman 

first!... 


for the best in school . 
commercial and 
industrial lighting 


No matter how difficult 
the illumination problem 

the Smoot-Holman 
lighting expert is the 


is trained "know-how 
backed by Smoot-Holrnan’ 
modern plant facilities 
and quality 
lighting equipment. 


Call your local 
Smoot-Holrnan office 
write direct- Ask to 


proof all the data you sent in. The Secretary’s office did 
their usual excellent job in typing and arranging the 
data. Director Dick Stenzel is responsible for a fine piece 
of work. 

Our social program was particularly outstanding this 
year. Director John Fee and General Program Chair¬ 
man Frank Bumb, with their committee of six, made all 
the arrangements. In order of occurrence were the sock 
hop with the undergraduates, the fall dinner meeting, the 
winter dinner meeting, the annual dance, the annual 
meeting, and —yet to come-—the picnic. 

The Seminar brought many alumni back to the campus 
for an interesting day. Director Chet Lindsay, General 
Chairman Fort Etter, and Program Chairman Manfred 
Elmer headed the group of some 16 alumni who worked 
behind the scenes. 

Vice President and Senior Board Member Willis Dona¬ 
hue aided in the direction of both the Program and 
Seminar. 

Directors Dick Jahns and Jack Osborn handled the 
membership drive. This year our membership reached 
3573, an increase of 299 over last year. Sixty-three per 
cent of the men receiving BS degrees are members of the 
Alumni Association. This is one of the highest percent¬ 
ages in the country. 

Retiring from the Board this year are Directors Bob 
Bungay, Dick Jahns and Dick Stenzel. On behalf of the 
alumni, 1 would like to thank them for their two years 
of work on the Board. 

Four capable men join the Board this year. They are 
Frank Bumb, Fort Etter, John Fleming, and Nick Ugrin. 
All of these men are proven workers and will assure the 
corrtvnued success of Ybc Association. 

—William F. Nash, Jr., President 


Alumni Picnic 

Holjdayland, the area set aside for special groups 
by Disneyland, will be the locale for the annual alumni 
family picnic on June 29. The seven-acre picnic and play 
area features sheltered picnic tables, a baseball diamond, 
a children’s playground and a refreshment stand. Cal¬ 
tech alumni are fortunate in being one of the first groups 
to have exclusive use of the area, which has a separate 
entrance and should permit them to see Uisneyfand hi a 
more relaxed and leisurely manner than would other¬ 
wise be possible. 

Disneyland holds many attractions, including two new 
ones—the Sleeping Beauty Palace and the New Utopia— 
so organize a group of alumni and guests to take ad¬ 
vantage of this rare opportunity. 

Save the date for Holidayland—June 29. 

-—Frank Bumb, Program Chairman 

Chapter Note 

The Spring dinner dance ol the San Francisco Chap¬ 
ter on May 11 at the Officers’ Club, Hunter’s Point Naval 
Shipyard, was enjoyed by 51 couples. 

—Jules Mayer, Secretary 
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FILLING A NEED... 


During the nineteenth century, the mechanics of fluids branched 
off the main stem of physical science. Physics concentrated on the 
elaboration of the structure of molecules and their components; 
the development of fluid mechanics was guided by the need for 
understanding the macroscopic phenomena associated with ships, 
turbines, airplanes, etc. The separation between these disciplines 
has been reflected in the organization of university departments 
for several generations, so that there is little contact between 
physics and fluid mechanics departments. This lack of contact 
has been reflected in our scientific graduates who typically have 
been trained in one or the other of these disciplines, but almost 
never in both. 

Very suddenly, however, the country faced an important problem 
when we had to meet the challenge of rapidly creating an operable 
intercontinental ballistic missile. The re-entry of this missile into 
the earth’s atmosphere was regarded as a very difficult problem; 
largely because here, for the first time, we faced a scientific prob¬ 
lem involving the mechanics of a fluid closely coupled with im¬ 
portant aspects of molecular physics. The Avco Research Lab¬ 
oratory was created to fill this need. Its senior scientific personnel 
were trained in classical aerodynamics, atomic physics, and 
physical chemistry, and saw in this interdisciplinary area a unique 
opportunity to broaden their background and to make creative 
contributions in a field in which the great advances are still to 
be made. 

The laboratory has been successful in. supplying vital information 
which only a year ago was generally held to be obtainable only 
in costly and time-consuming flight experiments. Our research 
success has resulted in a large development responsibility being 
entrusted to this company. 

The interdisciplinary strength we have acquired will enable us to 
play a major role in such problems as the re-entry of manned 
vehicles into the atmosphere from satellite orbits, in the creation 
of a thermonuclear reactor, and in other fields involving the 
dynamics of high temperature gases. 



Dr. Arthur Kantrowitz 



Pictured above is our new Research Center now under construc¬ 
tion in Wilmington, Massachusetts. Scheduled for completion 
in early 1958, this ultra-modem laboratory will house the scien¬ 
tific and technical staff of the Avco Research and Advanced 
Development Division. 



Dr. Arthur Kantrowitz, Director 
AVCO RESEARCH LABORATORY 
a unit of the 


avco 


research and 
advanced development 

division 


The Avco Research Laboratory at Everett, a unit of A.R.A.D,, has 
a few openings for leading scientists who can help us expand our 
capabilities in: 

Theoretical, Experimental and Solid State Physics 
Physical Chemistry—Aerodynamics—Physical Electronics 

There are other career opportunities for exceptionally qualified 
scientists and engineers in the Development Laboratory at Lawrence 
and the Electronics Laboratory at Boston, in such fields as: 

Science: 

Physics—Mathematics—Metallurgy—Thermodynamics—Aerodynamics 
Engineering: 

Aeronautical—Chemical—Electrical—Mechanical 

W.riie to Dr. R. W. Johnston, Scientific and Technical Relations, 

Avco Research and Advanced Development Division , 

20 South Union Street, Lawrence, Massachusetts. 
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a combination hard to match. ..ANYWHERE! 





Important, interesting 
work 


YOUR CAREER 


Congenial Associates 


IN THESE 


Creative Opportunity 


DIVISIONS OF 


Finest Facilities 


NORTH AMERICAN 


High Professional 
Standing 


AVIATION, INC. 


Advancement on Merit 



1 


The factors that make the difference between a satisfactory job and 
a rewarding career are hard to describe, but easy to recognize. We 
believe you find them in full measure in any one of these exciting 
fields at North American: 


MISSILE DEVELOPMENT 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

Over 100 sub and major projects under 
way, including the SM-64 Navaho Inter¬ 
continental Missile. 


AUTONETICS 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

Electro-mechanical systems for missiles and 
aircraft—automatic flight and fire control, 
inertial guidance and navigation, advanced 
computer techniques. 


ROCKETDYNE 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

The mightiest propulsion plants ever built 
—large, liquid propellant rocket engines, 
the power for outer space. 

ATOMICS INTERNATIONAL 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

A complete organization, engaged in every 
phase from research to production on 
nuclear reactors for power, industry, medi¬ 
cine and research. 


OPPORTUNITIES FOR: 

Aerodynamicists 

Thermodynamicists 

Dynamicists 

Stress Engineers 

Structural Test Engineers 

Flight Test Engineers 

Electrical & Electronic Engineers 

Power Plant Engineers 

Research & Development Engineers 

Weights Engineers 

Environmental Test Engineers 

Instrumentation Engineers 

Fire Control Systems Engineers 

Flight Control Systems Engineers 

Civil Engineers 

Design & Development Engineers 
Test Engineers 


Equipment Design Engineers 
Engine Systems Engineers 
Reliability Engineers 
Standards Engineers 

Hydraulic, Pneumatic & Servo Engineers 

Mechanical, Structural & Electrical Designers 

Wind Tunnel Model Designers & Builders 

Physicists 

Chemists 

Metallurgists 

Ceramicists 

Computer Application Engineers 

Automatic Controls Engineers 

Inertial Instrument Development Engineers 

Preliminary Analysis & Design Engineers 

Systems Engineers 

Armament Engineers 

Servomechanism Engineers 


Weight Control Engineers 
Aero-Thermodynamicists 
Aeroelasticity Engineers 
Mechanical Engineers 
Structures Engineers 
Controls Engineers 
Rubber Compounding Engineers 
Computer Specialists 
Electro-Mechanical Designers 
Electronic Component Evaluators 
Electronics Research Specialists 
Computer Programmers 
Electronic Engineering Writers 
Mathematicians 
Electronics Technicians 
Specifications Engineers 
Engineering Drawing Checkers 
Air Frame Designers 


For more information write: College Relations Representative, Mr. J. J. Kimbark, Dept. 991-20 Col., a 

N TK AHElICAi AVSATS0N, INC.... itik 

12214 Lakewood Blvd., Downey, California 
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Tear out this page for YOUR STEEL NOTEBOOK... 


After 3,000 years-'they’ve improved the axe 


So nearly perfect is the design 
of an axe that it has hardly 
changed since steel was first used 
for the head—3,000 years ago. 
But True Temper engineers saw 
a possible improvement. A steel 
handle that would be shock- 
proof and virtually indestruct¬ 
ible. 

Years earlier, Timken Com¬ 
pany metallurgists had recom¬ 
mended steel tubing for True 


Temper golf clubs that almost 
revolutionized the game. Would 
it work for axe handles? 

The engineers made a steel 
handle, drove a truck over it. 
Nothing happened. And a 5,000- 
pound pull couldn’t separate 
head from handle. It’s another 
example of how Timken Com¬ 
pany metallurgists have solved 
tough steel problems, helped 
improve product design. 


TIMKEN 


Fine 

Alloy 


TRADE-MARK REG. U.S. PAT. OFF. 


WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 

To learn more about fine steel, send 
for "The Story of Timken Steel 
Quality”. And for help in planning 
your future, write for "Career Op¬ 
portunities at the Timken Com¬ 
pany”. Just drop us a 
card for one or both. jHjMjV 
The Timken Roller 
Bearing Compam, ' M 
Canton 6, Ohio. 


EEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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— Publius Syrus 

Roman slave and poet, 
1st Century B. C, 




DECIDE NOW 

to build your future 

with FTL 


Hundreds of engineers in recent months 
have made the decision to go forward 
with Federal Telecommunication Labo¬ 
ratories. 

They liked FTL’s long-range pro¬ 
gram of challenging assignments ... its 
modern, expanding facilities and “small- 
company” project system. 

They liked FTL’s unlimited oppor¬ 
tunities for solid achievement and re¬ 
warding professional recognition ... its 
unique location, congenial fellow-work¬ 
ers and dynamic leaders. 

You’ll like FTL, too! Why not decide 
now <o join our growing team? 

EAST COAST ASSIGNMENTS INCLUDE: 

Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas • Missile Guidance 
Transistors and other Semiconductor Devices 
Computers • Telephone and 
Wire Transmission Systems 


Opportunities for relaxed living and caree,* 
building also at FTL's West Coast Labora¬ 
tories: San Fernando, Caf., 15151 Bledsoe 
St.— openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Alto, Cal., 937 Commercial St.— open¬ 
ings in Carrier Systems. 



East Coast Laboratory and MicrowaveTower 
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1922 

Edward C. Kemp, who has his own 
business as an insurance broker in Her- 
mosa Beach, writes that “perhaps some 
bragging is excusable after 35 years; I 
now have 5 grandchildren—2 Californians 
and 3 Texans.” 


1925 

John E. Maurer’s 22-year-old daughter, 
Phyllis Ann, won the $1,000 Tom Trea- 
nor-Los Angeles Times Fellowship in 
Journalism last month. This provides for 
a year of study in the UCLA department 
of journalism. John is owner of the Tidi 
Products Manufacturing Company in Po¬ 
mona. 


1933 

John C. Monning, assistant superintend¬ 
ent of the Los Angeles City Department of 
Building and Safety, was recently ap¬ 
pointed a Reserve General of the U.S. 
Army Reserve. John has commanded the 
409th Engineer Brigade for the past 15 
months. This particular brigade was the 
only U.S. Army Reserve unit to be called 
to active duty as a unit, serving through¬ 
out the Korean War. 

1936 

Tyler Thompson is now professor of 
philosophy of religion at the Garrett Bib¬ 
lical Institute, the graduate theological 
school of the Methodist Church, on the 
campus of Northwestern University in Ev¬ 
anston, Illinois. 


1937 

Bernard Walley, Western district field 
engineering manager, in the tube division 
of RCA in Los Angeles, received an RCA 
Victor Award of Merit in Philadelphia 
recently. He’s been with the company for 
20 years, and has been manager of his 
department since 1955. 

1938 

Yuan C. Lee has been appointed as di¬ 
rector of research and planning of the 
liquid engine division of the Aerojet-Gen¬ 
eral Corporation in Azusa, California. He’s 
been with the company since 1949. 

1940 

Robert C. Brumfield, MS ’41, PhD ’43, 
writes that “by virtue of being a founder 
and stockholder, I am now vice president 
and secretary treasurer of Automatic Fire 
Control, Inc., in El Monte, California. We 
manufacture and install automatic fire 
protection systems and automatic fire 
sprinklers. 

“I have been hobbling around on 
crutches for a couple of months as a 
result of a skiing accident at Mammoth 


Mountain. Our two daughters—Corinne, 
11, and Cynthia, 8—have been swimming 
and diving for several years with the Cal¬ 
tech Swim. School under the able tutelage 
of Coach Warren Emery.” 

1941 

Joseph F. Rominger, head of the geolo¬ 
gy section of International Petroleum, Ltd. 
(an affiliate of the Standard Oil Com¬ 
pany) in Bogota, Colombia, writes that 
“after finishing graduate work with a 
PhD from Northwestern in 1948, I left the 
U.S. Geological Survey and began working 
for the Carter Research Laboratory at 
Tulsa, Oklahoma. The geologic section 
there does nearly all of the geological re¬ 
search for the parent company, the Stand¬ 
ard Oil Company of New Jersey. During 
my five years there I spent six months in 
Venezuela, then worked all over the States. 
Four years ago we moved to Colombia, 
where I started work with International. 
The section has 85 people, including 35 
North American geologists. 

“I see by the ‘we’ in the above para¬ 
graph that I left out a very important 
event. In 1948 I married Betty Jordan of 
New York, who attended Northwestern 
when I did. We have a daughter, Kathryn 
Lynn, soon to be 5. 

“I have met Tech men in various places 
since leaving school. Clyde Wahrhajtig, ’41, 
Henry W. Menard, Jr„ ’42, MS ’47, and 
Bob Greenwood, ’42, MS ’43, were all at 
Harvard when I was there after the war. 
I saw them all again in Mexico City last 
August at the International Geological 
Congress, 

“Probably the most unusual encounter 
was with Norm Svendsen, MS ’42, and his 
wife on the streets of Copenhagen two 
years ago while we were vacationing in 
Europe. They were three-quarters of the 
way around the world, having gone west 
from Pasadena. Norm and I used to play 
on the tennis team together. 

“I saw Bill Chapin at his home in Hous¬ 
ton a couple of years ago. Then last year 
Francis D. Bode, ’30, MS ’31, PhD ’34, 
was in Bogota on business and had din¬ 
ner with us. He was my field geology pro¬ 
fessor at Caltech and is now with the 
Texas Petroleum Company in New York 
City, as some sort of coordinator of geo¬ 
logical work for South America and Africa. 

“I’ve also seen John Maxson, ’27, MS’28, 
PhD ’31 (another former geology teacher) 
and Warren Beebe, a geology grad stu¬ 
dent, on several occasions. 

“I am going to attend Cornell's six- 
week executive development program start¬ 
ing June 16. After that we will go on our 
two-month foreign vacation (‘foreign’ 
means outside of Colombia). Part of that 
trip will include visiting my parents in 
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scientific laboratory 

OF THE UNIVERSITY OF CALlfORNIA * 

LOS ALAMOS, NEW MEXICO 


another example of exciting work at los alamos... 


CLOSE-UP 
STUDY OF 
SHOCK 
WAVES 


ELECTRON BEAM y 
PLASTIC SCINTILLATOR k 
PHOTOMULTIPLIER J 
SHOCK TUBET 


The electron densitome¬ 
ter shown here was de¬ 
signed and built at Los 
Alamos Scientific Lab¬ 
oratory to study the 
structure of shock waves 
and to investigate the 
fast reactions associ¬ 
ated with strong shock 
and detonation waves. 
This instrument provides 
space resolution of less 
than 0.2 mean free path 
under normal operating 
conditions. 

It is believed that this 
is the first application 
of electron beam tech¬ 
niques to the direct 
measurement of trans¬ 
ient flow phenomena. 
For an illustrated bro¬ 
chure about Los Alamos 
write to 

Director of Personnel 
Division 575 


Long Beach—and a trip to the Caltech 
campus, I hope.” 

1943 

John W. Otvos, PhD, was appointed 
head of tile chemical physics department 
of the Shell Development Company in 
Emeryville, Calif., this month. He has been 
with Shell since 1946. 

1945 

Robert F. Schmoker is now branch man¬ 
ager of the Sacramento office of American 
Blower, a division of the American Radi¬ 
ator and Sanitary Corporation. He was 
formerly sales engineer for the company, 
in Berkeley. The Schmokers and their 
three children—Linda, Nancey and Robert 
—now make their home in Sacramento. 

1948 

George S. Holditch is now superinten¬ 
dent of Procter & Gamble’s Kansas City 
factory. He was formerly general produc¬ 
tion supervisor at the Chicago factory. 
George has been with the company since 
1948. 

Hugo D. Schwartz, MS, writes that 
“after I left Caltech, I journeyed to Chile, 
where I stayed for a short time, until the 
outbreak of the war of independence in 
Israel changed my plans. From the end of 
1948, until 1951, I worked for the Israel 
ammunition plants, where I was in charge 
of planning the purchase of materials and 
machinery. In 1951 my brother and I 
opened a consultant engineers office, de¬ 
signing molds and planning production 
for plastic and metal factories. 

“At the end of 1952 I founded the 
Israel Brake Lining Manufacturers, of 
which I am managing director. We are 
gradually making it a first class produc¬ 
tion unit—exporting to half the world, 
including the U.S. 

“Lately I started a shipping enterprise 
and we are planning to build some tank¬ 
ers and ore carriers in Germany. 

"My family has grown to three—my 
latest boy having been born last February. 
Besides business, I have been appointed 
Chili’s Honorary Consul in Tel-Aviv,” 

1949 

Gene D. Six , mathematics teacher at 
Pasadena High School, announces the ar¬ 
rival of the newest model Six—Laura 
Lynn, born on April 20—a companion to 
their 1955 model. 

1950 

David B. MacKenzie is now a research 
geologist at the Ohio Oil Company’s re¬ 
search center near Denver, Colorado. He 
was formerly with American Overseas Pet¬ 
roleum, Ltd., in New York. 

Richard H. Knipe has been working at 
the U.S. Naval Ordnance Test Station in 
China Lake, California, since his gradua¬ 
tion from Caltech. 
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CAREERS WITH BECHTEL 



James F. Del Curo, Mechanical Engineer, Power Division 


MECHANICAL ENGINEERING 

One of a series of interviews in which 
Bechtel Corporation executives discuss 
career opportunities for college men. 


Question: As I understand it, Mr. Del 
Curo, the Power Division is concerned 
with the engineering phases of steam- 
electric generating plants? 

Del Curo: That’s true. Our own de¬ 
partment is specifically concerned with 
the mechanical engineering phases of 
such plants. 

Question: When the engineering grad¬ 
uate joins your department are his 
starting duties standard? 

Del Curo: Yes. The routines are pretty 
well defined. We know a man learns 
best by actual doing, so he is put to 
work immediately on heat balances, 
line size calculations, specifications, 
miscellaneous and minor auxiliary 
equipment, instrument data sheets and 
information for plant data books. 

Question: In other words, you sort of 
throw the man in and he has to learn 
to swim by himself? 

Del Curo: No. He has plenty of help. 
He works under the direct supervision 
of a job engineer or the mechanical 
group supervisor. 

Question : How long does this training 
phase last? 

Del Curo : That will vary with the man, 
since aptitudes and desires to learn are 


different. The average is somewhere be¬ 
tween a year and eighteen months. 

Question: During this period he will 
gradually advance to more complicated 
equipment? 

Del Curo: Yes. For example, after a 
while he will be doing original work on 
heat balances and system studies. He 
will be able to take an entire “piece” of 
a project and handle it on his own re¬ 
sponsibility. He will become involved 
with bigger equipment and with the 
overall aspects of the power plant. 
Somewhere along the line he will likely 
be assigned to try his hand at piping 
materials, piping specifications and 
combined control specifications. 

Question: What about the man who 
wants to specialize? 

Del Curo: If, for example, a man 
shows a particular interest in steam 
turbines, instrumentation or control, 
and demonstrates a special aptitude for 
one of them, he will often be called on 
to work on that specialty, without being 
confined to it exclusively. Thus we en¬ 
courage specialization, even during the 
training period, but also make sure that 
the young man gets overall experience 
through work in all phases of mechan¬ 
ical engineering. 


Question : What about field experience? 

Del Curo: That is, of course, highly 
desirable from his standpoint and ours. 
We make every effort to assign the 
young engineer to field work as soon 
as possible. 

Question: What will he do in the field? 

Del Curo: When we are building a 
power plant we try to get the young en¬ 
gineer on the job five or six months be¬ 
fore the scheduled start up of the plant. 
He will actually help the chief start up 
engineer by writing up procedures, 
planning the hydraulic washing to 
steam lines, working on the start up of 
each piece of the equipment, checking 
out controls, etc. 

He will also handle paper work such as 
filling out the data sheets that are later 
turned over to the plant operators to 
aid them in running the plant. By the 
time the turbine is rolled and the job 
ends, the young engineer has been able 
to see the end result of all the engineer¬ 
ing work he and others have done back 
in the office. 

Question: Are there any other types 
of field assignments? 

Del Curo: If the young engineer de¬ 
sires such experience, he is sometimes 
used in the construction department if 
that group is shorthanded. 

Bechtel Corporation (and its Bechtel for¬ 
eign subsidiaries) designs, engineers and 
constructs petroleum refineries, petro¬ 
chemical and chemical plants; thermal, 
hydro and nuclear electric generating 
plants; pipelines for oil and natural gas 
transmission. Its large and diversified en¬ 
gineering organization offers opportunities 
for careers in many branches and spe¬ 
cialties of engineering — Mechanical... 
Electrical. . . Structural . . . Chemical . . . 
Hydraulic. 

Write for new brochures showing the wide 
variety of projects Bechtel builds through¬ 
out the world. 

Address: John F. O’Connell, 

Vice President, Industrial Relations 
220 Bush Street, San Francisco 4, Calif. 



BECHTEL 

CORPORATION 

SAN FRANCISCO 
Los Angeles • New York ■ Houston 
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Personals 


CONTINUED 


MARS outstanding design SERIES 



birth of a satellite 

Most new ideas, like this inhabited satellite, start 
out as drawings on a sheet of paper. Here artist Russell 
Lehmann shows the first step in building the space 
station proposed by Darrell C. Romick, aerophysics 
engineer at Goodyear Aircraft. 

Two ferry ships, one stripped of rocket units, are 
joined end to end. As others are added, this long tube 
forms temporary living quarters for crews. Eventually, 
outer shell will be built around core, making com¬ 
pleted station 3,000 feet long, 1,500 feet in diameter. 

No one can be sure which of today’s bright ideas 
will become reality tomorrow. But it is certain that 
in the future, as today, it will be important to use 
the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finer tool than Mars — from sketch to working 
drawing. 

Mars has long been the standard of profes¬ 
sionals. To the famous line of Mars-Technico push¬ 
button holders and leads, Mars-Lumograph pencils, 
and Tradition-Aquarell painting pencils, have re¬ 
cently been added these new products: the Mars 
Pocket-Technico for field use; the efficient Mars lead 
sharpener and “Draftsman’s” Pencil Sharpener with 
the adjustable point-length feature; and — last but 
not- least — the Mars-Lumochrom, the new colored 
drafting pencil which offers revolutionary drafting 
advantages. The fact that it blueprints perfectly is 
just one of its many important features. 


The 2886 Mars-lumograph drawing pencil. 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 



TAEDTLERJNC. 

HACKENSACK, NEW JERSEY 




at all good engineering and drawing material suppliers 


Dr. Peter T. Knoepfler is now a cap¬ 
tain in the Medical Corps of the 3750th 
Technical Training Wing ATC at Shep¬ 
pard Air Force Base in Wichita Falls, 
Texas, He had been working at the Bronx 
Municipal Hospital in Bronx, N.Y. 

1951 

Elmer F. Ward, president of Task Cor¬ 
poration, writes that the company has 
moved from Pasadena to Anaheim, Cali¬ 
fornia. The Wards have three children— 
two sons, 13 and 1, and a daughter, 9, 

1952 

Wilbur Barmore, mechanical engineer 
at the Wiancko Engineering Company in 
Pasadena, writes that he now has a third 
daughter. Bill adds that he’s working with 
William Rihn, Keith Winsor and six other 
Techmen at Wiancko. 

1953 

John C. Behnke, Jr., writes that he’ll 
receive his MD degree this month at 
UCLA, and will then begin his internship 
at the San Francisco City-County Hospital. 
The Behnkes have a seven-month-old son. 

1954 

Paul Concus, in his third year at the 
Harvard Graduate School of Arts and 
Sciences, has been awarded an Eastman 
Kodak Company Fellowship for 1957-58. 

John L. Abbott graduated from the U.S. 
Navy’s Officer Candidate School in New¬ 
port, Rhode Island, last March. He was 
formerly with the Calmec Manufacturing 
Company in Los Angeles. 

1955 

Dorothy A. Semenow, PhD, who has 
held a National Science Foundation post¬ 
doctoral fellowship this year at Pomona 
College, has been appointed assistant pro¬ 
fessor of chemistry there for 1957-58. 

Hendrick H. Paalman, MS ’56, who is 
studying for his PhD in chemical engi¬ 
neering at Stanford, announced his en¬ 
gagement to Nancy Creer of Pasadena 
last month. 

1956 

Frederick N. Benning, working in the 
control system division of the Ramo-Wool- 
dridge Corporation in Los Angeles, will be 
married in August to Miss Sandy Hawkins, 
who graduates from UCLA this month. 
Fritz is studying for his MS in night 
school at UCLA. 

William M. Chappie , who received his 
MS in geophysics at Caltech this month, 
will be studying at the University of Paris 
on a Fulbright grant for the 1957-1958 
academic year. 

195/ 

Don ,L. Bunker, PhD, is now a chemist 
at the University of California’s Los 
Alamos Scientific Laboratory. Don is mar¬ 
ried and has one child. 
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REPORT FROM RYAN 


New Engineering Opportunities 
Created as Ryan Projects Mushroom 


Ryan Automatic 
Navigator Guides 
Global Flight 

An advanced system of aerial naviga¬ 
tion, designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy’s Bureau of 
Aeronautics. 

Designated AN/APN-67, the new 
navigator is the lightest, most compact, 
self-contained electronic navigator in 
production. Developed to meet military 
needs, it will also meet commercial jet 
flight requirements. 

The system provides pilots and navi¬ 
gators with continuous information on 
longitude, ground speed, ground mileage, 
drift angle and ground track. It is accu¬ 
rate and instantaneous. Requires no com¬ 
putations, ground facilities or wind data. 




FRANK W. FINK, RYAN VICE PRESIDENT AND CHIEF ENGINEER inspects architect’s drawing of new 
Engineering and Research Center. 

New Engineering and Research Center 
To Meet Ryan’s Expansion 

Construction of a modern two-story, neering division. It will also house 
engineering and laboratories building complex, new chemical, metallurgical, 
has begun at Ryan, to meet the com- instrumentation, environmental and 
pany’s expanding work in Jet VTOL— autopilot equipment. 

Automatic Navigation—Jet Drones With one in six Ryan employees in 
—Missile Guidance—Jet Metallurgy— engineering, this division has tripled in 
Rockets. three years. Its mushrooming growth 

The new facility will provide addi- reflects Ryan’s increased importance as a 
tional quarters for many of the 1000 research facility in aerodynamics, pro¬ 
employees in Ryan’s fast-growing engi- pulsion and electronics. 


Vertical Flight | 

Probed with * 

New VTOL Cockpit r 


Ryan has immediate career 
openings for engineers 

Look to the future. Look to Ryan...where you can 
grow with an aggressive, forward-looking company. 
You’ll find a variety of stimulating projects. Ryan 
engages in all three elements of modern flight 
vehicles—airframes, engines to propel them and 
electronics equipment to guide them. 

Send today for Ryan’s brochure, “Engineering 
Opportunities”. Mail this coupon to: 

Mr. James Kerns, Engineering Personnel 
Ryan Aeronautical Company 
Lindbergh Field, 2745 Harbor Drive 
San Diego 12, California 


Shortest way into the sky is straight 
up—in the Ryan Vertijet. To probe this 
new realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret? A rotat¬ 
able cockpit connected with electronic 
computers. 

Ryan’s flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both the Vertijet and the sub¬ 
sonic, turboprop-driven Vertiplane are 
put through their paces via earthbound 
flight test. Ryan leadership in this revo¬ 
lutionary new concept of flight is based 
upon 2 million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 


SCHOOL 


ryan engineer "zooms” straight up in unique 
rotatable cockpit, 

JUNE, 1957 


FIELD OF EXPERIENCE OR PREFERENCE 
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ALUMNI ASSOCIATION OFFICERS 




Let Calmec Manufacturing Company 
Worry About 

Your Metal Parts and Products 

We have the most modern facilities and most 
complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 
direct to your customers, under your name, from 
our plant. 

CALMEC MANUFACTURING CO. 

Robert A. McIntyre, M.S. ’38 Kimball 6204 
5825 District Blvd. Los Angeles 22, Calif. 


PRESIDENT SECRETARY 

William F. Nash, Jr. '38 Donald S. Clark '29 

VICE-PRESIDENT TREASURER 

Willis R. Donahue, Jr., '34 George B. Holmes '38 

BOARD OF DIRECTORS 

Robert H. Bungay '30 Chester W. Lindsay '35 

John R. Fee '51 John E. Osborn '39 

Edward P. Fleischer '43 Richard H. Jahns "35 

Richard W. Stenzel '21 


ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 

President E. Morton Holland '36 

A. G. Edwards & Sons, 501 Lexington Avenue, New York 17 
Vice-President Albert E. Myers '29 

530 Rock Road, Glen Rock, New Jersey 

Secretary-Treasurer Frank F. Scheck '48 

Pennie, Edmonds, Morton, Barrows & Taylor, 

247 Park Avenue, New York 

WASHINGTON, D.C. CHAPTER: 

President Howard W. Goodhue '24 

U.S. Army Corps of Engineers Office, Chief of Engineers 
Secretary-Treasurer Paul B. Streckewald '39 

10414 DrumrP. Avenue, Kensington, Maryland 


SAN FRANCISCO CHAPTER 

President Harrison W. Sigworth '44 

California Research Corporation 

Vice-President Donald E. Loeffler '40 

Shell Oil Company, Martinez 

Secretary-Treasurer Jules F. Mayer '40 

Chemical Division, Standard Oil Co., Richmond 
Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco 


CHICAGO CHAPTER: 

President Donald H. Loughridgs '23 

Northwestern Technological Institute, Evanston 
Vice-President Robert L. Janes '36 

Armour Research Foundation, Chicago 

Secretary-Treasurer Lawrence H. Nobles '49 

Northwestern University, Evanston 


to work with a long established pro¬ 
fessional engineer on the design of 
special machines and products. 

Lots of calculations, board work and 
checking. Excellent job for engineer 
who likes to work and improve his 
competence. Every job is different 
and in a new field of private in¬ 
dustry. 




MECHANICAL ENGINEERS 

8320 Melrose Avenue 
Los Angeles 46, California 
OLive 3-3209 


SACRAMENTO CHAPTER: 

President 


President Wayne MacRostie '42 

State Department of Water Resources, Box 1079, Sacramento 
Vice President Charles M. Herd Ex. '30 

State Division of Architecture, 1120 “N" Street, Sacramento 
Secretary John Ritter '35 

State Division of Highways, 1120 "N" Street, Sacramento 
Meetings: Luncheon first Friday of each month. 

University Club, 1319 ”K" St, f Sacramento 


SAN DIEGO CHAPTER: 

Chairman Maurice B. Ross '24 

3040 Udal Street, San Diego 6, Calif. 

Secretary Frank John Dore, Jr. '45 

Consolidated Vultee Aircraft Corp., San Diego 
Program Chairman Herman S. Englander '39 

U. S. Navy Electronics Laboratory 


Technical & Otherwise 


Whether you read in a specialized 
field, or whether your literary range 
is boundless you’re most likely to find 
the book you seek at VROMAN’S. 

(Try VROMAN’S, too, for desk 
supplies and quality gift ideas.) 




SYCAMORE 3-117! V 695 1 C0L0RAD0 *T., PASADENA 
RYAN 1-6669 T 











1,000 styles — 750 stores—yet photography 
gives headquarters inventory figures overnight 


Thom Me An ends ten-day hand-copying jobs with 
Kodak’s Verifax: Copier—now gets complicated 
sales, size and style data off in a day. 


B efore, when Thom McAn’s mer¬ 
chandise manager or stylist 
needed word on sales or style trends 
in certain stores, it took as much as 
ten days to hand-copy the records. 

But today, when headquarters lo¬ 
cated in New York requests informa¬ 
tion on any shoe style or store, the 
New England merchandising center 
gets the latest facts and figures away 
in that night’s mail. And styling, buy¬ 
ing and distributing functions get 
24-hour—instead of ten-day—service 


on vital stock allotment statistics. 

This is because the facts, kept on 
files of removable panels and cards, 
can be slipped into a Kodak Verifax 
Copier and copied, photographically 
accurate, in a minute. 

Photocopying is just one of hun¬ 
dreds of ways photography works to¬ 
day for all kinds of businesses, large 
and small. It helps with product de¬ 
sign, takes kinks out of production, 
increases sales, improves customer 
and personnel relations. 



Thom McAn calls the Verifax Copier 
“the kingpin of the allotment control sys¬ 
tem.” It copies a store’s style allotment 
records and width breakdowns and in 
less than 60 seconds has a dry print ready 
for the mails. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


1 


CAREERS WITH KODAK 


With photography and photographic proc¬ 
esses becoming increasingly important in the 
business and industry of tomorrow, there are 
new and challenging opportunities at Kodak 
in research, engineering, electronics, design 


and production. If you are looking for such an 
interesting opportunity', write for information 
about careers with Kodak. Address: Business 
and Technical Personnel Dept., Eastman 
Kodak Company, Rochester 4, N. Y. 
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SILICONE RESEARCH in 1940 has resulted in a .., GROWING BUSINESS supplying over 5000 customers 

INVENTION AND INNOVATION ... 

Keys to your future with General Electric 


Research provides 7 growth from within 77 as Company 
builds new products, businesses from 42 major laboratories 


NEW G-E BUSINESSES 
THROUGH RESEARCH 


9 Atomic Reactors 
• Electronic Computers 
0 Semi-Conductors 
9 Rocket Engines 
0 Heat Pumps 
9 Gas Turbines 
0 Silicone Products 
0 Electronic Ovens 


Research is the life-blood of General 
Electric. Through the inventions and 
innovations of its 42 major laboratories, 
G.E. has become one of the world’s 
fastest-growing and most diversified 
enterprises, manufacturing over 200,000 
different products in a variety of fields. 
The effectiveness of General Electric’s 
research investment is evidenced by the 
fact that 70,000 G-E employees now 
work on products the Company did not 
make in 1939. 

The development of silicone chemical 
materials is an example of G-E research 
being translated into a growing new 
business. From a laboratory curiosity in 
1940, silicone research has evolved into 
a major business at the Waterford, N. Y. 


plant. Expansion into the silicone field 
is just one area where research has 
opened rewarding careers in engineering, 
manufacturing, and technical marketing 
for qualified technical personnel. 

General Electric’s investment in re¬ 
search can mean much to you, the tech¬ 
nical student. Continued expansion in 
new product lines offers boundless op¬ 
portunities in General Electric’s engi¬ 
neering, manufacturing, and technical 
marketing training programs. To see 
how you can share in this progress 
through research, consult your Place¬ 
ment Director or write to Mr. Gregory 
Ellis, General Electric Company, Sec¬ 
tion 959-1, Schenectady, New York. 


Progress Is Our Most Important Product 

GENERAL HI ELECTRIC 









